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Engineered fo Till 
Where Plows Won’t Work 


@ Most outstanding implement ever used for pasture im- 
provement is probably the Case Brushland Harrow. Most 
impressive in this harrow are the complete absence of novel 
elements, its complete creation by quantitative engineering. 

Compared with an ordinary disk harrow, the blades are 
75 percent farther apart, 50 percent greater in diameter. 
Without weight boxes for added loading, the load per disk 
is about 150 pounds, four times the usual value. The disks 
are of heat-treated steel, and so are the major bolts in the 
staunch frame. j 


Result is something that shares the speed of a harrow 
with the penetration of a plow. It rolls over buried stumps, 
stones and rock ledges that would stop or break a plow. It 
cuts through roots and brush far beyond the scope of stand- 
ard implements, either plows or harrows. Its range of angle, 
speed and loading enables it to uproot, blend and bury amaz- 
ing amounts of rank vegetation. 


Created to cope with rugged conditions and conquer 
wild land for seeding tame grasses, the Case Brushland 
Harrow is coming into use for pasture improvement in ordi- 
nary farming areas. Able to apply the speed and power of 
such tractors as the mighty Model “LA” Case, it multiplies the 
acreage per man-hour, marks a milestone toward tomorrow’s 
goal — high yield per man. J. I. CASE CO., Racine, Wis. 


“epmepgememanperce. 


mA 
The bel 
high-cay 
Needle 
alignme 
and elir 


AGRIC 


a Cae Re ee ead eS SS - 
a Se le pee oy nso ‘ee oe 5 ewes oe oa ere — 
a Pee cee f 4 cea < eae Pais ce g pet ns oo Gg 
SRE een ener Ce a eee ae ee (Spee nasi: ma SRE ee ie ae 
SR ee eres oar ge es Ee DMS a a et bee = Gk Sk ao eu 
‘A ea ee ee ee) an ee Do ae wea re 
ee : hee ee a ae ee”. ee: eee 24 es Pee a ak tame ees 
ara . eee ee ee ae ee a at hey agleS ee cee (ee a Bs 8 ee 
eae Sa eee 
go. : 
a 
a 
te 
aa 
oh 4, g bie 
ae j ye Se ie 3 .. .4 tf | == 
aes nf ie Va ae) o° i ae 
e) st 4 Bie cn oe ea Pcl : $ j x ‘ee Z 
ore og be Esc) ay Rae me & 7 ] a. 
ae: Ey ————— siete Pe p Ro. aia . ; 
oe , : at, ne SW ey oS ~ ee 
mist ‘= ] Ro ay = % fi or oe (s : os 
Ree & - Pf fo eee ae 7 oo me 
sae € 2;.0lUlcC (<~=Ci<~ir |, pe <r, - f Cer 
ja! _ —s-lti‘(i‘“‘é ——— / ota aay. vo es 
es ae Sg AS P . Disses > Pe rie, ea g ¥ 5 See a 
i eee dene Aa ae gE me § YY - : 
ie. aa ee J Cg dein” see! 5 ea he a, 
: = , {eo ie. er a as yf " ; & po see eas 
aa me, er eS oe. Soe y eo SO Be 
ee Ss RE isi ‘(CS cis ae ae 3 ey oe Pas ,, . re ise, Gs 
ae - i ey cae Ae ‘a Bee a | Pe FS ee 
age - | Die ee | i F Aig oni Bes Pe of ee . 
per 7, g£ ee a ae | €o Pt Re —_ Pg td i ae ay 
aan = . OS ee ee Cll | <a y rae 4 
a hte ; ; 4 Peis Av oe a ee TT Ft ee: q 
~ aa Beh es oa ‘ oe Ue ete =a fa. 4 —_ i } ‘ 
‘ : aX, aa Sais i an ft —_ i F 
* ae a é tee > ei ee 7 SF =_— . 4 4 j % 
on ee Bas Saas 3 —s i Riayat po fn Of =_ i: = A 
ee ; mae. © eS s Pf =: 2 
3 Saas 4 tes Sa —_ Sta Ol Bee eS fo ~ 
. aR p is ete. “wht Nee. og Df mS sa 7 ‘fe 
= es and i ie aie i ee yr 4. rl ‘i. — f _ 
ies is ee 3 coat; —) —_—, Shey ae a A <r yr) if, A Saas 
ae (= eee ey ° 4 ua (ees _— 
ak ees ae pe, ee —_ a = ie, - ,. o. a < e ‘ E Betta — 
a) a, ‘ ‘ So aaa En So a P a 4 F . eacere ea — 
Poo a ae Mee | See ia . ee ea — r & e a wee de Re 4 io: ; ais 
Ra MY, ae ies oh > a ae ; _ xine . a : 
ee ee by ee der stores. Of “yy ae a Za q in ee See 
ee : ee fa: bene ck = i e . a. bia Gare poe = m, | . 
eae * ep Pee a Be f wz Fe ie : : tee q i 
Tl, , 7 fy a ae _. eee ES 4 tae = . 
Re # pf alee ae ae a i) ea ee ie 7 ot 
7 oS ¢ Were =: ns ot ae 2 ~~ a fe. ei See 3 : : ne ¢ 5 ere q Bes 
pe aay Fe ee 2 © - gees: Se ‘ f ee Meigs a 7 eS 
q o 4 eee — ae P : Bie! Spies sae oe see € es ate San 7 a 
z Bess ag YC iy Po. Wee oe a ay q 5 ae 
eat) 4 . _ ay ay gr : a @ hie ( ae j aq 
2 ; — ee: zh oe © wey oe +6 ae : a 
Bey = 4  , as ¥ ae aS jem. = e & fH , a 
: , 4 , a= ae 2, - “pagers: bh a a a 
si; 7 aa : y “ae hy. ge oS, cose Buco 26 ag 7 —— 
a - we a Ea BR tae priest a q &s ae 
‘tn F 4 , La. 2 | oe 
; 5 2 s ey ad i ‘ oe Gj ee ed ce % a q eae 
& ae “ity rr ae . a Ae oo 
ae oe a fr Ft — Poy ; eeene”. ee 
vie a) ae Ge —_ _ es cs Pane a. 
eg a we , a Pe 2 heey —. 
aps ie eae —— ee eT a ee oe ae 5P ae 
Br * 8 we y Jae : ieee gouges oo 
ae SY , , ws bee. ret ie 
ee ’ F , a te eee. RR 
“ae f , q uae 
“>. a - xy om 
accel - ee ro 
“a eer : 
oo 2 ae 
Es me at: 
ed at Ee. iad, 
a S 
eS Brose Lape sone 
ee bee OES. 
kta ae We" : 
ea te —— 
eee the i 
Wee . =a 
ne fee 
asst t ae 
eo. a 
eae aan a 
Pacey | Vinee) a 
gale a 
at: ee 
vite oy 
ae ee 
ae ; oe 
cee ee 
a es 
SGA 
_ Soe 
ev a : 
ae ee 
ee 
Co a 
a. 
ae 
Li ae 
e ea " 
ee : J 
me Eas ey 2 
Bhan re 4 _ i ; 
io $ = ‘ - 
= 7 
3), A : 
Dae i : 4 
a eee. : 
cS aes § a 
: 3 an sa 
. * § 7‘ = 
: » oe 
a ” 
2 2 : % a % i ae na! de q - 
ah ey tara) a ss ae I a 
‘ ERD ee ta See be Bee. Pea ee 
aetna _ ~— oe ee pee ; begs ee 
sigh Nez abe pt “ey ert gd pest Dag ee Co ae iad 
Het, che eens rae Rae 2 a a Ss et se: Paeg 
Boia Mitre FE a ™ | eabsamaet FUL es diene EO 
So Ce te. es. ee hae EE . fog as 
aces Re A SS Ga Joe ag ants ey ni? 
ae, Te Ps. SOR eee | et oT | 2 = nay 3 > ey, es, 
ee ia 3 gies <2 Sige te 2S Son So ae Wy ae 
aS pe cg ge wt ere, ay ASS : i at eae 
ae rs peptot <6 eRe: 2 eg wag) ee Be i x ee ia 
bagi Nn Wass tp é ree” Pie ke fe ae Pt — 
WR NS Rates Mek, Tey OO Pate same P ie >. 
ee std F cal ee =e Bee “eae 
ac shied Fook > ain oot gk: GAs Ne ee i 
el eae 6k, AS 2 ee a << e = a US 
aie ENG ee re ae ee So Wenn = P 
Pa ae Cee a Bri. 8 es x ex... A 
ee Seah |. ae Re eg Son ek gine 
Bog 1G ene anes RR ae Fey Tae 
pee ft, ee |. SS ee ee . a 
Boats oe Te Seats Sane § Pan ~~ ae ee 1 
ee ee he 2.3 aie ck PEP EC Cage earns " 
eee sth peal Taos Gee Hit A lai, 2 ng ee eet aan Cu OO ase a e op ee 
ee De TA SMS, a | ~ Jee, SP Se r ra” 
tty te Stag hn! ee a ae. “~ pe a P 4 at PR Perera ect 
Be eee we ie pee eine.” Le th ge Case q 
ee Se Net SA er.ae ~~ oo aan tae. OK CARE) N dl 
eo : ’ = ee ats ‘ aoe ee a sama cedie 
er —_ 
Tae 
Pc 5 > ee 
2 ee 
egies 
Pyss Vo 5 ee 
he eee ee Bed eo" eh 7 . > oe 
a F es To. SA eee ES, eer 2 : : 
ee omnes? ia Beso ae Bek i aia ie rm - = ese eli oe es Nai? eae 
es e a ‘ % — oie ee Race en ew oe na Re aN, icon aa apes - . 3 
4 pe, es Sp Oe Nee aes Masteyees S* i te Bf Sea 3 Se ea a = ee ae ee 
AE”. ae Rt ae Rs. ete ee i os “REE roe Sate he wr ‘3 a csoa ee ERR ae: eo 
oo > teen -, eee si ia ie ates eS ee Oa tg ee el “s 
veel may Boy eee ae ae WEIS lee Ne 
ERR e acting ls #y' ch Peds ae ey et at 
ae te’ ata ae Lenya iss 


— 7 ine 
he bnattn ted wa ae etna one 


van 


Torrington Needle Bearings 


Keep Upkeep Down 


in “Caterpillar” Diesel Tractors 
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Heavy farm chores and tough construction jobs are a matter of course for “Caterpillar” Diesel DW 10 Tractors. 
One feature owners like is a rugged design needing little upkeep. In governor, brake pivot shaft, steer- 
ing gear and steering bellcrank, long service life is secured with efficient Torrington Needle Bearings. 


Oh gig 


A. 


The bellcrank application in steering control shows how these __ Related parts of the assembly are simple—a plain machined bore 
high-capacity, anti-friction units fit into compact designs. Two for a housing, a hardened and ground shaft for an inner race. Fab- 
Needle Bearings mounted with close fits keep mating parts in __rication is easy, and installation a quick arbor press operation. No 
alignment. Freedom from wear maintains close bearing clearances _ retaining devices are needed. Such Needle Bearing features help 
and eliminates the need for readjustment. keep manufacturing costs down. 


Farm equipment you build, sell, or operate can be improved in service 
life and operation with Torrington Needle Bearings. Consult our engi- 
neers on your specific application needs. THE TorrINcTON CoMPANy, 
Torrington, Conn. or South Bend 21, Ind. District offices and distribu- 
tors in principal cities. 


TORRINGTON 


Needle + Spherical Roller - Tapered Roller 


Straight Roller - Ball + Needle Rollers 
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EDITORIAL 


Accessibility of Information 


N RECENT years the Research Committee of the Farm 

Equipment Institute has sponsored, during the winter meet- 
ing of the American Society of Agricultural Engineers, a de- 
sirable evening get-together of agricultural engineering re- 
search leaders in public service and executives and engineers 
of various large and small farm equipment manufacturers. 

At the session held last month the discussion seemed to 
us to point to one major proposition: the increasing world 
‘op of scientific information has outgrown the means and 
nethods by which it is harvested, threshed, separated, classi- 
ied, stored, delivered, and otherwise made available to po- 
‘ential users. Many of the latest and most valuable results 
of research are locked up for long periods in the process of 
seing made permanently available in standard reference 
works; or only slightly better, are brought to limited public 
notice by preliminary publication in forms not covered by 
reference indexes or abstracts. Potentially valuable kernels of 
information, and viewpoints on problems and approaches, 
remain hidden by lack of publication or by inadequate in- 
dexing. 

Tons of technical information are being winnowed by 
slow hand methods to glean the few grains of knowledge 
applicable to a specific problem. In other cases research and 
development engineers find it easier and quicker to redevelop 
much of the information applicable to their specific problems 
than to look for it in the stockpile of existing information. 

It seems that science has been applied more effectively to 
problems other than that of making scientific information 
more accessible. Engineers have been too busy improving 
equipment and methods for others to give proper attention to 
their own operating efficiency. The industrial world has been 
given jet propulsion by treadmill methods of processing in- 
formation. 

The problem of making information more readily and 
widely available is common to all fields of applied science. It 
is particularly acute to agricultural engineers and the farm 
equipment industry because of the wide range of information 
from which bits must be selected and combined to produce 
patterns of knowledge which can result in still better farm 
equipment. 

The very fact of farm equipment industry executives 
and engineers and public service agricultural engineers getting 
together to explore the problem is an encouraging sign. 

It is acknowledged that considerable progress has been 
made in partial solutions to the problem. Publications, ab- 
stracts and digests, indexes, other tools of library science, mov- 
ing pictures, slides, microfilms, computing machines, improved 
communications, trade association activities, Patent Office files 
and other government services, and the various scientific, 
technical, and professional societies have all helped to make 
existing useful information available. 

Still the problem has gotten out of hand. An agricultural 
engineer undertaking a specific project just about needs an in- 
dex to available indexes in order to begin to assemble the ex- 
isting information which may apply to his problem. And some 
of the best and most timely information he needs, while actu- 
ally in existence, will not be available in standard publica- 
tions, and will not be covered by any available indexes. 

Pending some more satisfactory solution to the over-all 
difficulty of making new scientific information more accessible, 
it is possible that agricultural engineers and the industries 
serving agriculture may be able to do something more on their 
own, to bring more agricultural engineering information out 
into the open. 

Considerations of timeliness, completeness, permanence, 
and ease of reference suggest an indexed and cross-indexed 
periodical digest of the projects, lines of approach, sources of 
information, contacts, progress, preliminary results, final re- 
sults, and interpretations of results of a large percentage of 


the agricultural engineering work being done in the United 
States, both in public service and in private industry. The 
greatest need seems to be for an up-to-date quick-reference 
guide to the most promising sources of more detailed informa- 
tion on any agricultural engineering subject. 

Any such project would present substantial production and 
financing difficulties. It appears that they might be overcome 
if or when it becomes clear that they would be less than the 
difficulties resulting from not having new agricultural engi- 
neering information readily available. 


A Weakness of Collective Systems 


NE important characteristic of the human race is com- 
monly overlooked by professional advocates of collective 
economic systems, and by their followers. 

The individual human being is the basic, functional, oper- 
ating, biological, physical, and spiritual unit —the primary 
entity of the race. Any smaller unit of the race lacks capacity 
for independent action or existence. Any larger unit is an 
artificial expedient of limited function, arranged by individuals 
to serve the individual purposes of all or some of them. 

This individual unit of the race happens to have an in- 
stinct for self-preservation which is usually stronger than his 
urge to preserve some larger unit of which he may be a part. 
The man on the street is more concerned with his well-being 
and that of his family and close friends than he is with that 
of some stranger in the next block, the next county, state, or 
country, whom he may never see or know personally. 

He hopes that the larger groups to which he belongs, by 
choice or necessity, will help improve his individual well- 
being. He may think it nice if at the same time the group 
action takes care of others, or unfortunate if it operates to 
their disadvantage, but he is far less vitally concerned with 
their welfare than with his own. 

What is the significance of this human trait? 

It means that the individual will work more industriously 
for an early direct return to himself and his dependents, than 
to contribute to a group pool from which his return is not 
directly related to his contribution. 

It means that a group of individuals each working freely 
and directly for his individual welfare, will produce and re- 
ceive more and better goods and services than if working 
for a fixed share of the group’s total production. 

It means that practically every member of any collective, 
communal, or socialistic economic system among human be- 
ings will work against its success in one of two ways. 

He may become a drone, accepting his common share in 
the output of the group, while contributing as little as possi- 
ble. Or, if he has ambition, he will try to get more than his 
apportioned share of the group’s total production, either by 
holding out as much as possible of his own production, or 
by misappropriating what he can from the production of 
others. Most will continue to work for themselves as direct- 
ly and effectively as they can under the circumstances, with 
such subterfuges as may be necessary. 

It means that any such system can appeal only to human 
drones, to the misinformed, and to the leaders who hope to 
operate the system to their own advantage, actually as a 
predatory type of private enterprise for their personal profit. 

To the latter, collective theory is stock in trade for a 
wholesale confidence game of the most vicious sort. They 
practice predatory private enterprise to condemn productive 
private enterprise; and sell apparent collective equality with 
appeals to personal advantage. The inconsistencies are hidden 
by a confused profusion of misinformation and vituperation. 

They have been followed by some people who apparently 
should have the intelligence to understand human nature and 
some of the factors influencing human action. The support 
of some of these people for a workable economic system may 
be regained if they are shown that collective systems are 
actually contrary to human nature. : 
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Wanted: a one-man crew to harvest grain in 
labor-short areas. Cockshutt Plow Co., Ltd., Brant- 
ford, Ont., built such a harvesting combine. But 
trouble-free operation had to be assured on such vital 
turning parts as the shaft between transmission and 
differential. Needed: a flexible coupling to absorb 
shock and vibration, increase shaft life, yet withstand 
grit, chaff and moisture. Impossible?... 


as 


Center-Member 
Assembly 


Bolt Washer 


Cross section showing detail 
3; of pre-loaded rubber biscuit. 


Look at the Morse Morflex Coupling and you'll see 
why it’s such a good “hand: Employing the exclusive 
Morse-designed rubber biscuit assembly, it has a 
muscle-like flexibility that takes the wrap-up of tor- 
sional loads. Its construction eliminates metal-to- 
metal contact between driving and driven members, 
requires no lubrication, and is sealed against dust, 
dirt, and weather. Perhaps .. . 


Want to reap a harvest in your business 


CHAIN COMPANY e DETROIT 8 MICHIGAN 


Cockshutt Plow’s unusual coupling need was 
quickly filled by Morse Morflex Couplings. Shock- 
proof, quiet, compact—they take all the kicks the com- 
bine gives, and compensate for misalignment. Other 
Morse Couplings—Silent and Roller Chain, “Junior” 
and Double Morflex, Radial and Marine Morflex— 
are made to thresh out particular problems in your 
business. Take a closer... 


Pale 
At 
dll, 


| DSC Silent 
Chain Coupling 


You'll get plenty of bright ideas for coupling 
uses from a set of Morse Coupling catalogs. Address: 
Dept. 279, Morse Chain Co., 7601 Central Ave., 
Detroit 8, Mich. Or, for on-the-spot engineering 
advice and aid, write or wire—trained and experi- 
enced Morse Sales Engineers will call on you. Ask 
to see and hear more about the entire line of Morse 
Mechanical Power Transmission products. 
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A Study of the Movement of Surface Wind 


By Austin W. Zingg 


MEMBER A.S.A.E. 


IND IS THE primary force common to soil blow- 

ing in the high plains area. A comprehensive under- 

standing of the phenomena is basic to the design of 

veasures to alleviate the problem. Particularly is it true that 

program of research on soil erosion by wind cannot be 

onceived without taking cognizance of the natural forces in- 

‘olved. The purpose of this paper is to develop and present 

nethods of approach to the analysis of records of wind 
1ovement. 

When thinking of soil movement by wind, this universal 
question comes to mind: How, when, why, where, and how 
much does the surface wind blow? In striving to find answers 
o these questions, one is confronted almost immediately with 
che fact that very little analytical work on the subject has 
been done. It is true that many readings of wind velocity 
have been recorded; however, one will find that records at a 
given location usually do not have continuity with respect to 
time, environment, elevation, instrumentation, etc. Again, upon 
comparing records from one location with those of another, 
non-uniformity in the same items is to be found. This condi- 
tion is a natural characteristic of development, growth, and 
the changing demand for the collection of weather data; con- 
sequently, it is necessary to make adjustments in the data as 
collected before they can be analyzed on either a qualitative 
of quantitative basis. This has not been done. Methods of 
describing and estimating the characteristics of wind, in man- 
ners analogous to those developed for the science of hy- 
drology, do not exist. 

In this treatise the author has attempted to adjust and in- 
terpret some items common to the longest record of wind ve- 
locity available in the state of Kansas. Measurements of wind 
movement at Dodge City have been made by the U. S. Weath- 
er Bureau since 1875. 


Dodge City is a historic point on the Old Western Cattle 
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(b) Wind velocities adjusted to form a historic 
record for the present location of the gage at the Dodge City airport 


Trail from the Southwest. It is located in the 20-in rainfall 
belt on the eastern edge of the Great Plains. 


Adjustment of Wind Velocities to a Common Base. Rec- 
ords of wind movement have been obtained in and near Dodge 
City with a cup-type anemometer located at eight different 
points during the 74-yr period of measurement. Pertinent data 
regarding these locations are given in the following tabulation: 


Gage height Gage 

above elevation 

Date ground, ft above sea 

Started Location level, ft 
1874, Sept. 15 Dodge House, Chestnut and Railroad 54 2553 
1876, June 5 Lake Building, Walnut and Second 54 2557 
1883, Jan. 1 Hoover Building, Front Street 54 2557 
1886, Sept. 1 Palace Drug Store, Front Street 54 2563 
1909, Nov. 22 Weather Bldg., Central and Spruce 51 2573 
1931, April 7 First National Bank 100 2578 
1932, May 21 Post Office, Central and Spruce 86 2585 
1942, July 1 Municipal Airport, 2.8 mi east of postoffice 58 2652 


The first four locations of the gage, yielding the record 
for 1874 to 1909, are at equal height above the ground, and 
their sea level elevations vary but little. For adjustment pur- 
poses the records for this period have been considered by the 
author to be representative of those from one location. The 
records from the remaining four locations are considered sep- 
arately. 

Before adjusting the measurements to represent historic 
velocities at one location, the author converted to true veloci- 
ties! the published values of wind movement for each month 
of the entire record. Briefly this constitutes a calibration ad- 
justment of the data as secured directly with an anemometer. 
True velocities for each of the calendar months were then 
averaged to yield the pattern and level of wind movement for 
each of five locations on an annual basis for the length of 
record available. A plotting of the values obtained is shown 
in Fig. (1a). 

An inspection of Fig. 1(a) reveals that the average month- 
ly values of wind movement have varied greatly according to 
the location of the anemometer. It will also be noted that the 
differences in the levels of lines, representing records at differ- 
ent locations for sev- 
eral years’ time, may 
be well represented by 
additive constants of 
variation. Another 
point of interest is that 
values of velocity for 
the winter months fit 
into a more regular 
pattern than do those 
of the spring and 
summer months. Ob- 
viously the present lo- 
cation of the gage 
yields wind velocities 
in the neighborhood 
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—e-— Dec., 1909 = Mor. 1931 
— Apr. 1931 - - May, 1932 
—— June, 1932—June, 1942 
—o— July, 1942- Present. 
=--= 74 Yeor averoge 


1Fergusson, S. P. and 
Covert, R.N. New Stand- 
ards of Anemometry, 
Monthly Weather Review, 
vol. 52, no. 4, p. 216- 
218, April, 1924. 
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Fig. 1 (a) True velocities based on recorded wind movement at the several locations 
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Fig. 2 Plotting of monthly averages of wind velocity as a probability 
series for the period 1875-1948 


of 4 to 5 mph greater than records obtained prior to 1930. 
This is to be expected from a consideration of the present un- 
obstructed location and elevation of the anemometer. The 
gage is located presently on the upland. It was formerly 
above the flood plain of the Arkansas River. 


For future reference it would be of most value to have 
all velocities adjusted to the present location, the municipal 
airport, where records are obtained with an anemometer 58 
ft above the ground surface at an assigned elevation of 2652 
ft. This procedure was adopted. The results of such adjust- 
ment are shown in Fig. 1(b). An explanation of the details of 
adjustment is contained in the Appendix. 

A heavy line representing the average wind distribution by 
months is also shown in Fig. 1(b). It is of interest to note 
that the greatest intensity of wind movement occurs in April. 
This is the time of year when the winter wheat crop is emerg- 
ing from a more or less dormant condition. If the fall-seeded 
crop has made a poor growth, living vegetal cover will be 
meager. The month of April is normally a critical one for 
the movement of soil by wind. 


Probability of Occurrence of Velocities of Various Magni- 
tudes. Estimates of the frequency of occurrence of a given 
flood on a stream, or of intensities of rainfall for given time 
periods, are made commonly by probability methods. It is 
reasonable to expect that the magnitude of wind movement 
should also be amenable to estimation by similar devices. 


To test this premise, the adjusted values of wind velocity 
were subjected to treatment by the criterion described by 
Hazen*. The formula used was P=(2m—1) /2n, where P des- 
ignates the plotting position in per cent of time; m, the num- 
ber of the observation as determined by its sequence in a de- 
scending series, and , the total number of years in the series. 


Plotting of the values for wind velocity on Hazen’s proba- 
bility scale, using an arithmetic ordinate, resulted in fre- 
quency curves as shown in Fig. 2. To avoid confusion only 
the maximum average monthly velocity for each year (a), 
the average velocity for the month of April for each year (b), 
and the average velocity for the month of December for each 
year (c) are plotted in the figure. 


One concludes that the distribution of wind velocities of 
various magnitudes at a given location tends to approximate 
the normal law of chance; and, further, that the frequency of 
occurrence of a given intensity can be estimated by proba- 
bility methods. 

Considering values from the curves of Fig. 2, it will be 
noted that the range of average wind velocities for the month 
of April varies from approximately 21 to 14 mph at the 1 per 


2Hazen, Allen. Flood Flows. John Wiley & Sons, 1930. 
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cent and 99 per cent points, respectively. In other words, there 
is an equal chance of obtaining either extreme of velocity 1 
per cent of the time. Upon first consideration, it may appear 
that this difference is not great; however, it should be remem- 
bered that the drag of wind on the land surface is propor- 
tional to the square of the velocity, 7 « V?. Assuming that 
the movement of air were uniform under the two extremes. 
the magnitude of t would be (21/14)%, or 2.25 times as 
great for the 21 as for the 14-mph wind. 

The fact that the data fit smoothly into probability series 
gives some assurance that the velocity adjustments as made 
by the author are reasonable. If the data shown in the proba- 
bility series are accepted as a representation of fact, it is 
found that for the month of April the 5 years of highest wind 
movement rank in the order 1877, 1896, 1935, 1884, and 
1879. The slope of the curve near the upper limit of plotted 
points.is also such that wind movement greater than any 
which has occurred during the 74 years-of record is well with- 
in the range of probability. 


Deviation of Hourly Wind Movement from Monthly Aver- 
age. The level of wind intensity, as an average for a month, 
undoubtedly bears a relationship to the soil-blowing problem. 
The picture is not complete, however, without a measure of 
the departure of velocities for short-time periods from an 
average monthly value. 

The variation in wind movement from an average may be 
shown by a dimensionless plot of velocity and time. In this 
instance, the deviation of each hourly velocity from the aver- 
age for the month was determined. After each of the 720 
values for a month was placed in a decreasing series, a curve 
was drawn through them to represent the time a given velocity 
was equalled or exceeded. 

Intensity-duration curves for the month of April for sev- 
eral years are shown in Fig. 3. The years for which curves 
are derived were selected arbitrarily at 6-yr intervals, starting 
with 1917 and ending with 1947. It is to be noted that the 
shape of the several curves does not vary greatly from year 
to year. On the average, wind velocities for the month of 
April exceed the mean value 50 per cent of the time. They 
exceed the average by 10 mph about 10 per cent of the time. 

The measured true average velocities for April of the 
years shown are tabulated in Fig. 3. Recorded also are aver- 
age velocities derived to represent historic conditions at the 
present location of the gage. 


Characteristics of Wind Storms. High winds or “blows,” 
as they are called in the Great Plains, appear to have the 
characteristics ascribed commonly to the word “storm.” 

Diurnal variation in wind movement is recognized gener- 
ally. A clear explanation of this phenomenon is given by 
Brunt*. Typical of such variation, near the ground surface, 


3Brunt, Davis. Physical and Dynamical Meteorology. Cambridge 
University Press. Second Edition. Reprinted 1944. 
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vig. 4 Average dimensionless pattern of windstorms based on data 
from twelve storms occurring during April, 1935 


is a slackening of the wind during the night. This normally 
occurs during inversions of temperature. With an adiabatic 
state of the atmosphere during the day, velocities near the 
ground surface increase. The peak of velocity associated with 
diurnal variation usually occurs in the afternoon. A plot of 
this variation for the Dodge City location is shown in a re- 
cent publication by the Kansas State Board of Agriculture+. 

A windstorm represents a marked ascension in wind ve- 
locity for possibly 36 to 72 hrs. During this time diurnal 
fluctuations may be superimposed upon the ascending or de- 
scending limb of the storm, but they are, in the main, of a 
secondary nature. 


To describe a typical windstorm, twelve of them occurring 
in April, 1935, were averaged in dimensionless form. The re- 
sult is shown in Fig. 4, wherein the ratios VA/V,,,, to TA/To 
are plotted: The symbols referring to a specific storm are 
defined as follows: 


VA=hourly wind velocity at a given time 
V max==Maximum hourly wind velocity 
TA=time from beginning of storm 
Ty=time of storm duration 


A study of the dimensionless plots of the twelve storms 
indicated that the peak of intensity of wind movement came, 
on the average, at the midpoint of storm duration. This point 
was confirmed by the study of many additional storms. Also, 
on the average, the rise and fall of the wind tended to be 
equal and symmetrical. Again no particular hour for the be- 
ginning, ending, or peak appeared to be characteristic. The 
dimensionless average storm of Fig. 4 was, therefore, derived 
by plotting the average duration of all intensities above given 
levels symmetrically from the midpoint of storm duration. 
The form of the plot is approximately triangular, and the 
wind velocity before and after the storm averages about 0.2 
of the maximum attained. 


It should be recognized fully that the curve of Fig. 4 
is an average pattern. Individual storms will differ greatly 
from this average; further, a specific storm may have many 
secondary fluctuations in intensity. The average duration of 
the 12 storms selected for study was 53 hrs, varying from 33 
to 72 hrs. The maximum velocity of the average storm for 
one hour’s time was 29 mph, with a variation ranging from 
23 to 35 mph. These values were common to the location of 
the Weather Bureau anemometer in Dodge City during 1935. 


Investigation possibilities latent to deriving excess curves, 
representing wind movement over and above a given velocity, 


4Climate of Kansas. Report of the Kansas State Board of Agricul- 
ture, vol. LX VII, no. 285, p. 251, June, 1948. 
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will be apparent immediately to those acquainted with proc- 
esses of hydrologic analysis. 


Discussion and Interpretation of Results. It is believed 
that much information of practical value to the problems of 
agriculture remains to be derived from existing climatological 
data. Possibly no other type of weather data has been so 
little explored from the standpoint of scientific agriculture as 
records of wind movement. The fact that records at one sta- 
tion must be subjected to adjustment before analysis can be 
undertaken presents a difficult but not insurmountable task. 

The results of this study indicate that once such adjust- 
ments are. made, the data on wind movement will permit 
many analytical approaches similar to those employed pres- 
ently in the fields of hydrology and flood control. 

The analysis presented herein pertains to only one gage at 
one location. It is further limited to one height above the 
ground. One of the first steps which needs to be taken to 
make a record useful to an analysis of the phenomenon of soil 
erosion by wind is to bring the record down to earth where 
the problem exists. This can be accomplished with certainty 
only by installing a recording anemometer or anemometers 
near the ground surface. If such were properly located, they 
would provide a tool for converting the large body of data 
secured at greater heights to a more usable form. 

A recognition of the type or pattern of the windstorm as- 
sociated with soil movement is of importance. It is not in- 
conceivable that the design of measures to control soil drift- 
ing will be based ultimately on the probability level of a 
windstorm, or storms, associated with a condition of drought. 


SUMMARY 


The purpose of this paper is to develop and present meth- 
ods of approach to the analysis of records of wind movement 
with a view to obtaining a better understanding of the charac- 
teristics of the natural force encountered in soil erosion by 
wind. Records of wind movement obtained at Dodge City, 
Kansas, during a 74-year period were used for the purpose. 
Certain adjustments in these data were made in an attempt 
to make them representative of the present location of the 
gage. 

Adjusted monthly averages of wind velocity were found 
to be amenable to study by probability methods. 

Wind intensity-duration curves were developed for wind 
movement occurring during the month of April for selected 
years. The general pattern of these curves was found to be 
similar. 

An average dimensionless pattern of windstorms was de- 
rived from storms occurring during the month of April, 1935. 
The peak of storm intensity was found to be at the midpoint 
of storm duration. 

The results of the study indicate that the problem of soil 
erosion by wind may be approached analytically by methods 
similar to those employed in the fields of hydrology and 
flood control. 


APPENDIX 

As a first step in adjusting the data on wind movement to 
a common base, a long-time average was obtained for the 
period 1875-1930. This yielded a long-time pattern of wind 
movement by months at the average level of 10.3 mph. Since 
the object was to adjust all data to approximate values for 
the present location of the gage, the difference between the 
long-time average, 1875-1930, and the record at the airport lo- 
cation 1942-46 was secured. This difference was found to be 
5.2 mph. ,; 

From a study of records at Colby and Garden City, it was 
found that wind movement for the period 1942-48 was ap- 


- proximately 0.4 mph below the level of the long-time average. 


This value was, therefore, added to the 5.2 difference already 
obtained. A long-time pattern of wind movement for the air- 
port location was then established at the average level of 15.9 
mph. (Continued on page 19) 
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Some Aspects of Agricultural and Horticultural 


Electrification in Great Britain 
By F. E. Rowland 


MEMBER A.S.A.E. . 


AY I commence by saying how honored I feel by be- 
M ing invited to address this meeting, and although I 
: come from a different continent over 3,000 miles 
away, by my participation a third English-speaking country 
bordering on the North Atlantic is represented. I have been 
associated with agricultural and horticultural electrification 
for nearly 20 years, and I selected my subject in the hope that 
I might be able to touch on some aspects which would interest 
the meeting, particularly with regard to more recent trends 
and developments. Within the confines of a paper such as 
this, it is possible only to include a few aspects of the sub- 
jects, and even those can only be dealt with superficially. 

Due to the urgency for increased food production during 
the recent war, and the consequent great expansion in agricul- 
ture, a large increase in agricultural electrification might have 
been expected. This, however, did not occur, due to labor and 
material having to be diverted to even more essential purposes. 
A notable exception was the introduction of a 3-hp hammer 
mill, the development of which received government backing, 
as it provided a means for grinding home-produced cattle feed 
and resulted in a considerable saving in steel and labor, com- 
pared with mills of large capacity which it replaced. 

I am not making any claims of merit for the applications 
and equipment I shall be describing, but have selected them 
in the hope that some of the information will be novel and 
interesting. 


Electrical Supply. Electricity in Great Britain is almost 
exclusively generated from coal, except in the extreme north 
where waterpower is employed by the North of Scotland Hy- 
dro-Electric Board, but this does not materially affect the over- 
all position. Before April 1, 1948, there were nearly 600 sepa- 
rate electricity supply undertakings, some controlled by munic- 
ipalities and some by private companies, 80 per cent of the ru- 
ral areas being in the hands of the latter. The large number 
of undertakings resulted in divergence of policy and enter- 
prise in rural electrification; for instance, in some districts in 
which urban industries and interests were paramount, there 
was less interest in the rural load than in areas with little ur- 
ban development. The Electric- 
ity Act, 1947, which came into 
force on April 1, 1948, set up 
the British Electricity Authority 
(B.E.A.) to control generation 
and primary distribution, and 
divided the country into four- 
teen autonomous areas to con- 
trol secondary distribution and 
supply to consumers. The act 
specially emphasizes the impor- 
tance of energetic and enter- 
prising development of electri- 
fication in rural areas. 


Rural distribution is gen- 
erally at a pressure of about 
11,000 v, 3-phase, 50 cycles, 
and farms are supplied at 415 
v, 3-phase, 4-wire, which also 


This paper was presented at a 
meeting of the North Atlantic Sec- 
tion of the American Society of 
Agricultural Engineers at Guelph, 
Ont., “Canada, September, 1948. 

F. E. ROWLAND is manager, ag- 
ricultural dept., The General Elec- 
tric Co., Ltd., of England, and 
vice-president, The Institution of 
British Agricultural Engineers. 


This picture shows the use of four 214-kva soil-warming trans- 
formers in connection with cold frames 


rovides 240 v, single-phase for low power, heating, and 
ighting requirements. In some districts single-phase at 
480/240 v is employed for final distribution. When 3-phase 
is available it is generally used for motors of over 1 hp and 
heating loads of over 3 kw. Single-phase distribution is being 
increasingly employed, particularly for isolated premises; it is 
cheaper, and the objection of the higher price and poorer 
starting characteristics of single-phase motors are no longer 
considered serious objections. The practice is increasing of 
taking the high-tension distribution into the consumet’s prem- 
ises and supplying him through a separate transformer. 

Farm rates are generally of the two-part type, the stand- 
ing charge being based on some factor such as floor area, and 
the running charge being of the order of 1 d per kw-hr. Conse- 
quently farmers using electricity to an appreciable extent ob- 
tain it at an all-in rate of about 1144 d per kw-hr. 

An important development in recent years is the use of 
apparatus to improve load factor. Examples are small grind- 
ing mills and thermal storage dairy sterilizers and steam rais- 
ers, to which further reference is made later. 

Farm Wiring. As a tule farm wiring is installed in exist- 
ing buildings, the method most widely employed being tough- 
rubber-sheathed cable and plastic accessories. Lead-covered 
wiring and galvanized steel conduit tubing are also used to a 
lesser degree, but are liable to corrosion in certain situations. 
Great emphasis is laid on satisfactory grounding, and where 
there is doubt as to its effectiveness, earth-leakage circuit 
breakers are recommended. They are designed to disconnect 
the fault automatically when the potential between it and 
ground exceeds 40 v. 

Another system of wiring employs tough-rubber-sheathed 
cable with waxed cotton braid embedded in the sheath, as a 
protection against oil and sunlight. The cable is generally of 
2 or 3-core construction, with an integral grounding core. 

The use of flexible leads are discouraged, except where es- 
sential, and their length is kept to a minimum by the pro- 
vision of sufficient plug outlets adjacent to operational posi- 
tions. Portable appliances such as handlamps and clippers 
used adjacent to livestock, should be supplied at low voltage, 
e.g., 24 v through either fixed 
or portable transformers. 

Farm Lighting. Electric 
lighting on farms has in the 
past been installed in rather 
a haphazard manner, and it is 
only in recent years that it has 
received the technical consider- 
ation it warrants. Tungsten fil- 
ament lamps are generally em- 
ployed, although fluorescent 
lighting is becoming popular in 
milking sheds. On account of 
the short lighting hours in 
these situations, it is difficult to 
justify this method of lighting 
on an economical basis, and its 
use may generally be attributed 
to a desire to be up-to-date. 
The standards of illumination 
which are recommended are as 
follows: 

The service illuminations 
given below do not allow for 
ageing of the light sources and 
falling off in efficiency of light- 
ing fittings, walls, and ceilings 
due to deterioration and the 
accumulation of dust and dirt. 
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To compensate for these effects, the initial illumination values 
should be 40 per cent greater than those given. 


Recommended Service Illumination 
on Horizontal Plane at Working Level 
(Lumens per square foot) 
Milking shed and parlor 6-10 
Dairy (milk room) 
Washing and sterilizing 
Implements (maintenance) 
Calving boxes 
Workshop . 
Farrowing pen 
Food preparation 4-6 
Cow standings (not used for milking) 
Stalls and loose boxes 2-3 
Barns and spaces for storage 2 
Passages 
Covered yard 


Open yard 0.5-1 


In most situations dispersive reflectors may be employed, 
but in locations which are specially exposed to moisture, dust, 
or mechanical damage, wellglass or bulkhead fittings are pref- 
erable. Lighting in passages, stairways, and spaces with more 
than one entrance should be controlled by two-way switching. 

To comply with the Ministry of Health’s requirements 
for the production of Accredited and Tuberculin Tested milk, 
steam sterilizing of dairy utensils and milking machines is 
widely employed on farms in Great Britain. If it had not been 
for the war, it is probable that by now all milk for human 
consumption would have been produced to one of these 
standards and steam sterilizing universally employed. 

Portable utensils are sterilized in a chest in which the tem- 
perature is raised to 210 degrees F and held for ten minutes. 
Milking-machine teat-cup clusters are sterilized by blowing 
steam through them and maintaining the temperature at 210 
degrees F for three minutes, and cans are steamed on a stool 
or in a chest. Electric sterilizing equipment is widely employed 
due to considerations for hygiene and labor saving. 

Lower steaming temperatures are accepted by the United 
States Public Health Service which stipulates exposure “for at 
least 15 min to at least 170 degrees F, or at least 5 min to at 
least 200 degrees F.”” Proposals have been made that the 
standard in Great Britain might be lowered, thereby lessen- 
ing the operating time and the cost. 


ELECTRIC STERILIZING DAIRY CHESTS POPULAR 


Dairy Sterilizing Chests. The electric sterilizing chest is the 
most popular form of farm sterilizer, on account of labor sav- 
ing, hygiene, convenience, and reliable results. It consists essen- 
tially of a galvanized steel cabinet with a small steam genera- 
tor with immersion heaters mounted beneath it. Means are 
provided for furnishing an external supply of steam for such 
purposes as sterilizing teat-cup clusters and milk cans on an 
adjacent stool or block. A ball valve is incorporated to pro- 
vide automatic water feed and the heaters are protected with 
automatic trips, against burning out due to running dry. The 
complete sterilizing process takes about 1 hour for utensils and 
1 1/3 hours for milk bottles. The most popular sizes of chest 
are those of 19, 27, and 48-cu-ft capacity. 

A recent development is the introduction of sterilizing chests 
working on the thermal storage principle, an iron block con- 
taining a 1 kw heater being mounted beneath the cabinet. With 
from 5 to 7 hrs preheating, sufficient steam is produced to 
sterilize a load of utensils and three or four teat-cup clusters. 
The chief advantage of the storage principle is that the load- 
ing is reduced from 6 kw to 1 kw, thus improving the load 
factor and enabling chests to be installed on light distributors, 
on which a higher loading could not be employed. An inci- 
dental, although important functional advantage is that the 
operating time is reduced, thus enabling work to be finished 
more quickly. 

Steam Raisers. Where a greater amount of steam is re- 
quired than is obtainable from a dairy sterilizing chest, for in- 
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stance for a releaser-recorder milking plant, a separate steam 
raiser or boiler is used. The cows come to the plant for milk- 
ing in special stalls, and the milk passes into glass jars in 
which it is weighed for recording. Then it passes through a 
pipe and a releaser which enables the milk to leave the plant 
without interrupting the vacuum. Finally it flows over a cool- 
er and into a churn. An improved type of plant has lately 
been introduced, in which the milk is under vacuum from the 
teat cups, via the cooler, to the can, and is never exposed to 
the atmosphere. The number of recorder plants is increasing 
rapidly, as by their use, there is a saving in labor, time, and 
capital expenditure. It is only necessary to modernize the small 
part of the farm buildings in which the milking parlor is sit- 
uated, instead of a large milking shed, or as an alternative a 
small inexpensive shed may be provided. After washing with 
cold and hot water, steam is blown through the milk pipe 
line and into the recording glass jars and releaser, the steam 
requirements being approximately 3 lb per unit of plant plus 
5 to 6 lb for the releaser. The hot water for washing may be 
obtained by steam injection from the steam raiser or from a 
separate water heater. 

Direct-heated steam raisers with immersion heaters or elec- 
trodes are loaded at 15 to 30 kw, and the thermal-storage type 
with water or iron-block storage have a loading of 1.5 to 9 kw. 

Owing to the absence of dirt, dust, and stoking, electric 
steam raisers permit the most efficient layout of equipment to 
be effected, and it is generally possible to put them near the 
maximum steaming load, and thus prevent waste of energy 
from long steam pipes exposed to draft. 


THERMAL-STORAGE WATER HEATER EFFECTIVE 


Water Heating. An ample supply of hot water is essential 
in a dairy, and this is most effectively provided by a thermal- 
storage water heater, which ensures that hot water is available 
whenever required. Factory-made water heaters are most effi- 
cient, but to economize in capital cost, existing water tanks 
may be thermally insulated and fitted with an immersion heat- 
er and thermostat. For “quick milking’ a water heater with 
appropriate thermostat setting may be installed in or adjacent 
to the milking shed. 


Grain Drying. Owing to the humid climate in Great Brit- 
ain, it is usually necessary to dry grain immediately it comes 
from the combine; otherwise overheating and deterioration 
in storage will occur. The grain is therefore passed through 
a drier equipped with electrically driven fans and a furnace 
which is generally heated by coke or oil. However, in some in- 
stances electric heater batteries have been employed with load- 
ings of the order of 130 kw for a rated throughput of 30 cwt 
per hr. Grain driers are designed for a moisture extraction of 
6 per cent, although in the south and east of England, 2 to 4 
per cent is generally sufficient. In order to improve load fac- 
tor, investigations are in progress to develop all-electric grain 
drying on a long-time, low-loading basis, and in one experi- 
mental drier, the heating load has been reduced to 30 kw for 
a throughput of 6 cwt per hr. With automatic operation a 
drier of this type could handle up to 7 tons in 24 hr. 

Investigations are also being made into bin ventilation. The 
grain is stored in concrete bins or silos, and slightly heated air 
is blown through it for as long as 10 to 14 days. This method 
has a good electrical load factor and should appeal to farmers 
who store their grain. 


Hay Drying. The British Electrical and Allied Industries 
Research Association (E.R.A.) has conducted investigations 
into barn or mow hay drying under British climatic condi- 
tions. The work has now reached the stage where its wide- 
spread adoption may be anticipated, and it is hoped that it 
will become as extensively used as in many parts of the United 
States. Sometimes the rate of progress in Great Britain ap- 
pears to be slow compared with that in America. It was con- 
sequently some consolation to read in Electricity on the Farm 
Magazine for April, 1948, that it was about ten years since 
the first mow hay finisher was installed at the University of 
Tennessee. As experiments in Great Britain have only been in 
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hand on a national scale for two years, the progress to date 
is more encouraging than might at first be apparent, particu- 
larly as in 1946 the work was retarded by an exceptionally wet 
season, while in 1947 it was unusually dry. 


Motors. Protected-type motors are employed in most situa- 
tions, but where excessive dust or moisture is prevalent, totally 
enclosed fan-ventilated machines are preferred. V-rope drives 
are very popular on account of their short driving centers, si- 
lence, and ease of application. The V-flat drive is also em- 
ployed so as to utilize existing pulleys on driven machines. 
Where there is a 3-phase supply, it is generally used over 1 hp. 
Motors up to 2 hp have direct-on starting, from 3 hp to 10 hp 
star-delta, and above 10 hp slip-ring motors may be employed. 

Portable motors are not used to any great extent. For the 
same cost, two or three fixed motors may be installed, and the 
time of moving and aligning a portable motor is saved. 


E.R.A. DEVELOPS SMALL HAMMER MILL 


Small Hammer Mills. Reference has been made to equip- 
ment for improving the load factor of farm installations. An 
outstanding example is a small hammer mill developed by 
the E.R.A. It is driven by a 3 hp motor and supercedes large 
mills with motors of 10 to 20 hp running for only a few hours 
a week. By a suitable layout of grain and meal bins, fully 
automatic working is possible, and the mill can be operated 
continuously without attention. 


In small installations a grain hopper may be placed over 
the mill, and a meal bin alongside it, but where a large output 
is required, it is more effective to place grain bins on the floor 
above and feed the grain by gravity to the mill. After grind- 
ing, the meal may be blown back to the floor above into meal 
bins for storage and subsequent movement by gravity. In the 
feed to the mill, there is a flap which controls a switch to in- 
terrupt the electricity supply when grain ceases to flow. Long- 
hour grinding without supervision may be effected by day or 
night. 

Water Pumping. The usual form of applying electric 
pumping to farms is in conjunction with a tank in the roof. 
Most farm buildings are low, consequently the water pressure 
is also low. Pressure pumping systems, however, are becoming 
more widely used, as the elimination of the overhead tank and 
the advantage of obtaining water under pressure without an 
elevated tank are becoming more widely appreciated. For deep- 
well pumping, submersible pumps are being employed in 
greater numbers. In order to enjoy the benefit of the pressure 
system, and to provide a reserve in the event of fire or failure 
of the pump, an overhead tank and pressure system are com- 
bined. 

Soil Warming. The expression ‘soil warming” has super- 
seded “soil heating”, which prejudiced some growers by giving 
them the impression that higher temperatures were involved 
than is the case. Soil-warming cables were first manufactured 
in Great Britain in 1931. They were made for 200 to 250 v, 
with a resistance wire insulated with oil-impregnated paper 
and asbestos, lead covered, braided, and compounded. Little 
progress was made, principally because the cables were liable 
to damage during cultivation or if they were moved. A load- 
ing of 10 w per sq ft was employed, with thermostatic con- 
trol, and the beds were thermally insulated with coke or ash. 
The cost of installations was high and there was a risk of 
dangerous shock. 


Following a program of research a report, entitled ‘‘Simpli- 
fied Electrically Heated Hotbeds’”, was published by the E.R.A. 
in 1942, and with the cessation of hostilities, rapid expansion 
occurred. The improvements in technique include bare warm- 
ing wires supplied through transformers, the output voltage 
being between 6 to 30 v, according to the size of the installa- 
tion. The warming wire is of galvanized steel to an appropri- 
ate electrical specification; it is robust and inexpensive and 
may be moved without risk of damage. The risk of danger- 
ous shock is eliminated by the low secondary voltage. 


Transformers for soil warming must be designed to with- 
stand horticultural conditions and exposure to the weather, 
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and special precautions should be taken to exclude the danger 
of shock to the user. Desirable features include electrical and 
physical separation of the input and output windings; a 
weatherproof case; enclosure and sealing of all parts operat- 
ing at input voltage; externally mounted output terminals dis- 
posed so as to prevent accidental short circuit; a maximum 
output voltage to ground of 7.5 up to 1 kva or 15 v over 1 kva. 
To give the requisite loading for a given area, knowledge and 
experience is needed in the disposition of the heating grids 
and in the choice of the correct gage and length of wire. 

Another feature of the simplified method of heating is the 
“dosage” system of applying the heat. Instead of employing 
a specific temperature controlled thermostatically, a dosage of 
40 to 50 whr (watthours) per day is given, according to the 
latitude of the installation. The loading may vary between 2 
w and 5 w per sq ft depending upon the number of hours 
heating per day; the supply is time-switch controlled to give 
the requisite dosage, and advantage may be taken of short- 
hour or off-peak concessions in rates. By this method the soil 
temperature is raised by about 15 degrees F. A further simpli- 
fication and economy is effected by the elimination of thermal 
insulation of the beds. 


Soil warming is principally applied under frames, dutch 
lights, continuous cloches, or in glasshouses. Installations range 
from small amateur frames of 12 sq ft with a loading of 60 w, 
to commercial holdings with a loading of 50 kw supplied 
through several transformers. The widest application is for 
maintaining optimum soil temperature to obtain early-out-of- 
season crops, and another important use is for prewarming beds 
to prevent transplanting check with crops such as tomatoes. 
With electric prewarming the requisite temperature is attained 
in 10 to 30hr, eliminating the necessity and uncertainty for 
making long forecasts before transplanting. There is also a 
large saving in heating cost, compared with warming the soil 
by running the air heating system for a long period prior to 
transplanting. Soil warming is also used for propagating beds 
and benches. For this purpose a loading of at least 4.w per 
sq ft with thermostatic control is employed, so as to produce 
a higher temperature and closer control. 


RESEARCH AND DEVELOPMENT IN ELECTRIFICATION 


Research and Development. Research is principally con- 
ducted by the E.R.A. which receives its funds from the B.E.A., 
manufacturers of electrical and allied equipment, the Depart- 
ment of Scientific and Industrial Research, the Ministry of 
Agriculture, and other public bodies. A Rural Electrification 
Section was formed in 1937 and the detail work is controlled 
by subcommittees dealing with distribution to farms, agricul- 
tural applications, horticultural applications, and small-scale 
generation. The main committee and subcommittees are com- 
posed of representatives of electricity supply, manufacturers, 
and agricultural and horticultural research workers. Close co- 
operation is maintained with agricultural and horticultural col- 
leges and experimental and research stations. The investiga- 
tions of the E.R.A. cover a wide range of subjects and its 
reports are authoritative and of a high technical standard. 
Individual manufacturers also conduct research into problems 
affecting the developments of their own products. 


Technical papers on agricultural and horticultural subjects 
are read before The Institution of Electrical Engineers, The 
Institution of British Agricultural Engineers and similar in- 
stitutions. A subcommittee of the Codes of Practice Com- 
mittee operating under the aegis of The Ministry of Works, 
is preparing a Code of Practice for Farm and Horticultural 
Electrical Installations, which when completed will be an 
authoritative and comprehensive treatise on all aspects- of 
the subject. 


Development and propaganda is undertaken by the Area 
Electricity Boards in conjunction with the British Electrical 
Development Association (E.D.A.) This work is also in the 
hands of technical committees representing electricity supply, 
manufacturing, farming, horticultural, and kindred interests. 
E.D.A. publishes technical handbooks, produces films and co- 
operates in organizing electrical exhibits at agricultural shows 
and exhibitions. 
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Application of Hydraulic Remote Control 


to Farm Implements 
By E. W. Tanquary 


MEMBER A.S.A.E 


PPLICATION of ASAE standards for farm tractor 
Az: take-off shafts, master shields, and drawbar hitch 
points has promoted greater interchangeability of power- 
driven farm implements and eliminated the necessity of the 
farmer having to purchase a new hitch or modify the old one 
whenever he changed to a different make or model tractor. 
The farmer can now easily obtain a properly engineered hitch 
with a power-line safety shield that will fit and function 
properly with any tractor and implement combination he is 
using. 

A problem similar to that encountered prior to adoption of 
the power take-off and drawbar hitch point standard is now 
confronting the farm equipment industry due to the steadily 
increasing use of hydraulic power to operate trailing-type farm 
implements. Hydraulic pressures for farm tractors now on 
the market vary from approximately 500 psi to over 3,000 psi, 
and cylinders are available ranging from 114 to 4 or 5in in 
diameter and with a length of stroke from 8 in on up. 


There are several distinct types of hydraulic systems now 
on the market, and cylinders, even though they might be of 
the same diameter and have a common size of hose outlet, 
are definitely not interchangeable. In addition to the unsatis- 
factory operation that would result from attempts to inter- 
change the different types of cylinders, the hazards that would 
be created by the use of one of the large-diameter, long-stroke 
cylinders with a tractor providing a 3000-psi hydraulic system 
on an implement designed for use with an 8 in stroke cylin- 
der can easily be visualized. 


Realizing the operator's desire for greater safety and inter- 
changeability, the Advisory Engineering Committee of the 
Farm Equipment Institute has made an extensive investiga- 
tion of the factors involved and now submits recommenda- 
tions to accomplish the following objectives: 


1 To describe and define means that will assure dealers 
and their customers that, if the equipment purchased 


Report of the Advisory Engineering Committee, Farm Equipment 
Institute, presented at the winter meeting of the American Society of 
Agricultural Engineers at Chicago, Ill., December, 1948. 


E. W. TaNQuary is chairman, Advisory Engineering Committee, 
Farm Equipment Institute, and engineering specialist, farm implement 
division, International Harvester Co., Chicago, IIl. 

AUTHOR’S ACKNOWLEDGMENT: This report represents the joint 
efforts of the entire membership of the FEI Advisory Engineering Com- 
mittee, and full credit is given for their many contributions to the 
project reported. A special subcommittee was appointed to formulate 
the original program which included E. E. McCormick (chairman), 
Gerald Geraldson, Martin Ronning, and E. W. Tanquary. L. S. Pfost 
and W. F. Strehlow have recently been added to this group. Mr. Mc- 
Cormick and Mr. Geraldson, now deceased, have been succeeded by 
W. H. Worthington and M. D. Stewart. It is particularly fitting at 
this time that we pay tribute to Mr. McCormick and Mr. Geraldson for 
their valuable work during the early inception and later development 
of the proposed standard recommended in this report. 
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Fig. 1 Yoke clearances — anchor end 


was built in conformance with the proposed standard, 
a safe and properly engineered tractor and implement 
combination will be obtained 


2 To eliminate the necessity of supplemental hose lengths 
or piping for certain types of implements which will 
facilitate changing cylinders from one implement to 
another, and reduce the possibility of introducing dirt 
or foreign material into the circuit which would def- 
initely impair the operation and. shorten the life of any 
hydraulic system 

3 Avoid any hookup that might be hazardous to the 
operator. 


To further these objectives, the FEI Advisory Engineering 
Committee has requested that the American Society of Agri- 
cultural Engineers give consideration to the following recom- 
mendations, and, if the Society is in agreement, that these rec- 
ommendations be approved and made available to the farm 
equipment industry as an official ASAE Standard: 


PROPOSED ASAE STANDARD 


APPLICATION OF HyDRAULIC REMOTE CONTROL TO FARM 
TRACTORS AND TRAILING-TYPE FARM IMPLEMENTS 


(Limited to farm tractors up to and including 35 dhp maximum) 


DEFINITION 


The purpose of the Standard is to establish common 
mounting and clearance dimensions for hydraulic remote- 
control cylinders and trailing-type farm implements with 
such other specifications as are necessary to accomplish the 
following objectives: 


1 To permit use of any make or model of trailing-type 
farm implement adapted to hydraulic remote con- 
trol with the cylinder furnished with any make or 
model of farm tractor up to and including 35 maxi- 
mum drawbar horsepower 


2 To eliminate the necessity of supplemental hose 
lengths or piping for certain types of implements 
which will facilitate changing the cylinder from one 
implement to another, and reduce the possibility of 
introducing dirt or foreign material into the hy- 
draulic system. 


STANDARD DIMENSIONS AND SPECIFICATIONS 


1 The hydraulic cylinder with hose shall be considered 
as part of the tractor hydraulic remote control and shall 
be built to standard dimensions with sufficient capacity 
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Fig. 2 Yoke clearances — rod end 
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to satisfactorily operate any make or model of trailing im- 
plement within the capacity of a tractor of that maxi- 
mum drawbar horsepower. 


2 Both single and double-acting cylinders shall operate 
to raise the implements (or deangle disk harrows) on 
their extending stroke. Implements requiring actuating 
force in both directions should be operated by a double- 
acting cylinder. 


3 Variable-stroke control shall be incorporated in the cyl- 
inder or hydraulic system and applied on the retracting 
stroke. Wariable-stroke control is considered necessary 
in the application of hydraulic control to some imple- 
ments. Due to the forces involved, the use of stroke 
control or adjustable stops on implements is not recom- 
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Cylinder length of stroke. 8in—plus ¥% in 
— minus 0 in 
Distance, center to center between attaching pins. 
Extended, 2814 in — plus 4 in 
— minus 0 in 


Size of attaching pins. Cylinder attaching pins shall be 
of 1in nominal diameter. Oversize tolerance, 0.005 in 
maximum. 


Implement mountings shall provide operating clearance 
for 1.005 in maximum diameter pins. 


Type of ends. Yoke on anchor and rod ends. 
Width of throat. 11/16 in minimum. 
Depth of throat. The anchor end of the cylinder shall 
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BOTTOM OR LOWER SIDE 


Fig. 3A (Above) and Fig. 3B (Left) 
Clearance model of agricultural hy- 
draulic cylinder for farm tractors up 
to and including 35 dhp maximum 


15 


Fig 


Pela men": 4) Hasan oo: eee es ‘arene ater Boi ae Br <i ate a6 prey nes Ae 
emer eae TT ee eas. e," Fe? hae Be re Cae pe eo ee a ah ro, aod < reer Higa 
MES. ne is Fa ee eee Tee = ms ee oe ee a FEE eee ee Pee oan Se a ae. Ma Sees: 2 ea .S 
ee = ee = 
et ee 5 ' 
ee 
Be a 10 
ij 
en ‘ 8 | 
5 | 
<a 1 
Ss 9 | i 
id SR 
ieee | 
as ee | 
ge 
eae 
Lees 
ee ; 
ie le : 
oo t =°=™ , 
ae 
i Y 
; ba) 
Ryle RA a ES a aa Se © oe 
ae 4 z | _ 
Bee 83 le 398 ee 
es t% | 
Ree oe . 
ae ry) : 
: yois “le / 7 
a ~. i | « . So 14 
je ie My “Id - 
— ees: 
Bei Ottery a ) 
E aa wad 
: 1 ll | ~le i = 
BS ose - SS yee 
ae y Min 30 VV \ ~ | 
= 2 = | 
i) ber: * Zz a 
“ 8 2. 
ey : R 
a9 % 2 2 = POT 
i ee 2s = es 
sed = ae ae ESE 
“ SEE SNE AN RT 
ae i 3- 
ee ¥ | | 
va 22 4 
ee a 
. 4 i . | ee po 
co it | a 
a ait I i Tae, we 
be. Hl 5 GeemeemeTs 
ae, 
ae . a 
he. 8 
hae S 
ene hat 
oe , 
Cae: a eran 4 : a i aI aie aa lh ze ee ee bas any ; sen 
ee 3 nv etre a: eos tte i Sie fe eee hia e z ae Oe ae : bay Sete acer Se ea = ae ee 
ae: = Auge ee eee - pe ry Ci) ee 
See ee — ges ve 4 ao 
aE he eee eae Ss = Fey cae ey - = aiEhe 
it Suere« Bitten, z > :. an so eae ag Te Wb: en ~“t ¥ ae EY 


AGRICULTURAL ENGINEERING for January, 1949 


10 


11 


12 


13 


14 


15 


provide the clearance shown in Fig. 1. This affords clear- 
ance for a 1x21/-in bar through a 30 deg included 
angle, equally divided, and a 1x3-in bar in a perpendic- 
ular position. 

The rod end of the cylinder shall provide the clear- 
ance shown in Fig. 2. This affords clearance for a 1x21/- 
in bar through a 60 deg included angle, equally divided, 
and a 1x3-in bar in a perpendicular position. 


Clearance Area on Implements. Hydraulic cylinders 
shall operate within the composite volume specified in 
Fig. 3A and Fig. 3B. 

Implements designed for remote-cylinder operation 
shall provide clearance for a cylinder of the composite 
volume specified in Fig. 3A and Fig. 3B. 


Standard Hose Lengths for Remote Hydraulic Cylinder. 
The tractor manufacturer shall provide sufficient length 
of hose so that the hydraulic cylinder is operable when 
the front anchor pin is located at a maximum 60-in 
spherical radius from a center which is the SAE - ASAE 
Standard Drawbar Hitch Point (Fig. 4). 

‘The implement manufacturer must locate the hy- 
draulic cylinder on the implement to provide allow- 
ance for cushion spring hitches, maneuverability and 
turning so that the implement can be operated safely 
without stretching or breaking the hose under any cir- 
cumstances. 


Hose Supports. Support required for remote cylinder 
hose shall be considered as part of the implement. 


Hose Connections to Cylinders. Hose connections shall 
be such that the hose will not interfere with bars ex- 
tending through the yoke on either end of the hy- 
draulic cylinder. 


Operating Time at Rated Engine Speed. 1Y to 2 sec 
per 8-in stroke at rated hydraulic pressure. 


Provision shall be made on the implement to accommo- 


date the full stroke of the hydraulic cylinder. 


j Fig. 4 The 60-in spherical radius shown is the basis for determining 


hose lengths for remote hydraulic cylinders 
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ADDITIONAL WORK CONTEMPLATED BY THE COMMITTEE 


Lifting Requirements for Farm Implements. A table of 
lifting requirements for various types of implements was pub- 
lished in AGRICULTURAL ENGINEERING for August, 1946. This 
data was compiled from the best information available at the 
time, and subsequent experience has indicated it is fairly ac- 
curate. However, the power requirements were in most in- 
stances computed from indicator readings of hydraulic pres- 
sure, without adequate compensation for the varying efficiency 
of cylinders of different sizes and design, line losses, back 
pressure, and similar factors. 

We now have available the load cell developed for this 
purpose. The operating efficiency of any hydraulic circuit may 
teadily be determined by laboratory test. Determination of the 
basic lifting force by use of the load cell will enable tractor 
engineers, by compensation for the efficiency of the hydraulic 
circuit under consideration, to provide a hydraulic system of 
sufficient capacity to operate any implement that is likely to 
be used with the particular tractor under consideration. 

It is the intention of the FEI Advisory Engineering Com- 
mittee to carry on this work during the coming season and, 
when sufficient data is available, to submit a revised table 
of lifting requirements to the ASAE for consideration as a 
supplement to the above proposed standard. 


Tractors over 35 dhp. Work of the West Coast subcom- 
mittee of the FEI Advisory Engineering Committee has pro- 
gressed about as far as it could go pending the finalizing of 
the standard for tractors under 35 dhp and a more accurate 
method of determining lifting requirements. Use of the load 
cell will be extended to engineers of the various manufacturers 
having plants on the West Coast. We believe the experience 
gained by the parent committee will be helpful in carrying 
out the program of the West Coast subcommittee, and we 
are confident this part of the work will now proceed toward 
early completion. 


A CORRECTION 


HE AUTHOR, Gordon L. Nelson, calls attention to two 

errors in his article, entitled “Improved Designs for Farm 
Grain Bin Floors,” appearing in AGRICULTURAL ENGINEERING 
for August, 1948 (vol. 29, no. 8). The two errors occur in equa- 
tions in the first column on page 343. As corrected, these 
equations read as follows: 


Movement of Surface Wind 
(Continued from page 13) 


All lines representing wind movement for the five groups 
of data itemized in the body of this report and plotted in Fig. 
1(a) were then adjusted to the long-time average for 1875- 
1930 as transposed to the airport location. In making such ad- 
justment, consideration was given to differences in the level 
of wind movement for the various periods at other locations 
in western Kansas, namely, Tribune, Garden City, and Colby. 


The following table is a summary of the adjustments 
(mph) made for the several groups of data: 


Period 1) (2) (G3) (4) 

Jan. 1875-Nov. 1909 + $.2 + 4 eee + 5.5 
Dec. 1909-Dec. 1927 + 5.2 + 4 + 1 + 5.7 
Jan. 1928-Mar. 1931 + $2 + 4 + 1 + 5.7 
Apr. 1931-May 1932 + 2.4 + 4 + 23 
June 1932-June 1942 + 3.4 + & + A + £2 
July 1942-present No change 

(1) Location or environmental adjustment based on long-time 


averages. 


(2) Adjustment to allow for below-average velocities at the air- 
port since July, 1942 

(3) Adjustment for deviation of wind movement for the period 
from the long-time average at that location 

(4) Net adjustment. 
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Agricultural Engineering and Professional Growth 


ee HAT DO WE mean when we talk about pro- 
fessional growth? There are certain qualities or 
characteristics which are peculiar to members of 
a profession, and the process of acquiring these qualities may 
be considered as professional growth for individuals. Obvi- 
ously they must be first acquired by individuals before they 
can become characteristic of a group. 

“Engineers individually can start recognition by person- 
ally adopting a plan of activity which will develop their own 
aptitudes and will show forth to the public that they are pro- 
fessional.” 

The foregoing is from a statement by N. W. Dougherty, 
dean of engineering, University of Tennessee, on professional 
recognition quoted in part in the first editorial of this series 
in AGRICULTURAL ENGINEERING for November, 1948, page 
495. 

Two concrete measures of professional engineering devel- 
opment or stature are (1) portion of members in professions 
who are registered engineers and (2) educational curriculums 
which are accredited. A summary of these data for agricul- 
tural engineering fields follows: 


This is the third of a series of four editorials sponsored by the 
ASAE Committee on Professional Registration —S. M. Henderson 
(chairman) and R. K. Frevert. 


NUMBER REGISTERED AS PROFESSIONAL ENGINEERS* 


State No. No. Agrl. No. in 
and reg. engrs. a-e 

Territory engrs.1 reg.2 class 
Alabama 1010 1 1 
Alaskat 111 0 0 
Arizona 581 3 0 
Arkansas 435 1 0 
California 6848 15 1 
Colorado 994 3 1 
Connecticut 2154 3 1 
Delaware 595 ) 0 
Florida 1067 0 0 


1Total of all branches of engineering, as of June 30, 1948 — 39 
per cent of total engineers (estimated as 50 to 60 per cent of engineers 
believed qualified for registration). 

2Total of all branches in agricultural engineering as of July 30, 
1947 — 10 per cent of membership in A.S.A.E. 


8Total of agricultural engineers registered in agricultural engi- 
neering branch — 3 per cent of membership in A.S.A.E. 


Pee Seager [GE | aa] CRD aaa) AAA a, R(T ae a (a (ee 
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State No. No. Agrl. No. in 
and reg. engrs. a-e 
Territory engrs1 reg.2 class3 
Georgia 1824 9 5 
Hawaii 265 0 0 
Idaho 395 5 3 
Illinois 16738 25 5 
Indiana 2629 3 0 
lowa 1444 15 b 4 
Kansas 1377 1 0 
Kentucky 1468 2 1 
Louisiana 746 0 0 
Maine 683 0 0 
Maryland 1631 2 1 
Massachusetts* 3275 2 0 
Michigan 3716 1 0 
Minnesota 1985 6 1 
Mississippi 621 2 0 
Missouri 3305 2 1 
Montana 315 0 0 
Nebraska 904 10 5 
Nevada 452 1 0 
New Hampshire 210 1 0 
New Jersey 4678 2 0 
New Mexico 713 2 ‘0 
New York 15227 5 1 
North Carolina 667 0 0 
North Dakota 243 0 0 
Ohio 14874 25 9 
Oklahoma 1512 0 0 
Oregon 1735 4 1 
Pennsylvania 11504 10 1 
Puerto Ricot 1173 1 0 
Rhode Island 767 0 0 
South Carolina 576 0 0 
South Dakotat 189 0 0 
Tennessee 777 0 0 
Texas 6396 13 7 
Utah - 925 2 1 
Vermont 432 1 0 
Virginiat 844 2 0 
Washington 2986 6 3 
West Virginia 1400 1 0 
Wisconsin 2217 8 0 
Wyoming 286 0 0 
Totals 127,899 194 56 


*Data from National Council of State Boards of Engineering Ex- 
aminers and American Society of Agricultural Engineers. 


+1947 figures. (Continued on page 22) 
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This chart shows the number of registered engineers in the United States, by years, up to June, 1948, as compiled by the National Council of 


State Boards of Engineering examiners. Registered land surveyors are not included, the number of whom increased 
from 619 in 1929 to 10,000 in 1948 


Ps Be, RR eo. eg ee co: = < ain ge! «4a 
i a ae a eS ee Ee ap one. oe he aes orks, 
oS a ae ee a i UR ee ot ae ie ed cle’ 5 eeiaiaan Ree Tae oe 
Re . - 
> . 
pen 
: = ee Ac 
eo 
ace 
ae \ 
Be a 
a cra 
aa pes 
eS : alt 
: sor 
2 is 
ie spe 
Rete rin 
Ne oi the 
aoe sp! 
eat wo 
Steed in 
See As 
ot a § 
. ant 
ie: ‘ the 
ae | nes 
aes | it 1 
ah : Me | cel 
oe jay 
eh i sap 
Be ; lon 
E ; 4 
ee su] 
aan qui 
Os: | Spi 
i ee : the 
pare — | oth 
cS / unl 
ae: : like 
oe wl J the 
Bs hei 
bra 
—— to 
hee : tua 
Bo | ate 
Gia -: 
Ee | oof 
ee ; ine 
iS eee ; in, 
oe a: 
ae 4 of 
: i 1 stre 
ee ' as 
= | gra 
es : on: 
ees. ; = ing 
terete : in 
Sore q for 
Bie ng 1 
S; = ~ gra 
ie. Se | : 
ae a Soc 
oe a con 
ahs = 
ee 
Nae 
Spe is 
Sh NR ECIIAT PRUE ERE oe oD REN oe STO St, 7 ena ee sittin ice ie aaa maga ea 43 r : ace : . — — 7 
See a a <= ee, ae eee ie 
cue ee paemriere sauaese Ne Sg ir meee Rea Ra ULE Sk $ ie 
Reger. Mi Cann: See, Sear isa... - . sateen od 2b a a ug a 


AGRICULTURAL ENGINEERING for January, 1949 


21 


Grading and Seasoning of Lumber for Farm Construction 
By T. K. May 


OOD AS a material of farm construction is versa- 

‘ ” / tile and economical. It comes in a wide variety of 

standard sizes, lengths, grades, and species, and is 

as easily purchased from neighborhood sources as a box of 

crackers. It is easily worked, is durable, has a pleasing ap- 

pearance and “feel”; and a structure built of wood is readily 
altered to suit changed conditions. 

To use wood to the best advantage, it is necessary to have 
some knowledge of how it grows, of the diversity in which it 
is obtainable, and the means by which it is selected for 
specific uses. 

A tree adds to its girth each year by the addition of a 
ring of annual growth. Each annual ring varies throughout 
the growing season from large cells having thin walls, the 
springwood, to small cells having thick walls, the summer- 
wood. Springwood is light in color and summerwood is dark 
in color. 

A young tree grows rapidly, adding thick rings each year. 
As it grows in height and girth the annual rings must cover 
a greater area and become thinner. Very large, old trees have 
annual growth rings near the bark which are extremely thin. 

Sapwood is a layer of many annual growth rings forming 
the outer circumference of the tree under the bark. The thick- 
ness of the sapwood layer varies with species; in some species 
it is 3 inches or more in thickness. Sapwood cells are living 
cells and transport food and water between leaves and roots. 

Heartwood is the portion of the tree inside the sapwood 
layer. Annual rings of heartwood were formerly rings of 
sapwood. The cells have been filled with minerals and no 
longer have an active part in the life of the tree, except for 
support. Heartwood is darker than sapwood. 

The fibers, cells, of most trees grow straight up. Infre- 
quently the fibers coil spirally around a tree. Sometimes the 
spiral grows in one direction for part of the life of the tree, 
then straightens, and then leans backwards to spiral in the 
other direction. The cause of this characteristic of growth is 
unknown. 

Each layer of annual growth covers the trunk and branches 
like a sheath. Branches start from the pith and as long as 
they are a living part of the tree, the annual growth rings 
over the branch are a continuation of those over the trunk. 
The branch at this time is intergrown. As the tree gains 
height and adds new branches at the top, the older, lower 
branches die for lack of sun. Rings of annual growth grow 
to the dead branch but not over it as when it was alive. Even- 
tually the branch breaks off and as successive layers of growth 
are added to the trunk, the stub of the branch is finally sub- 
merged and covered. Additional layers, placed beyond the end 
of the stub are all clear wood. Thus are intergrown knots, 
incased knots, and clear wood formed. 

Each of these growth characteristics just described are used 
in grading lumber. The relative thickness of the summerwood 
portion of an annual ring is a gauge of the strength because 
of the greater density. Rate of growth is also a measure of 
strength as very thin rings lack density. Sapwood is as strong 
as heartwood but is less durable. The sharper the. slope of 
grain, either spiral or diagonal, the weaker the piece. (Diag- 
onal grain results when lumber is cut straight from a taper- 
ing tree trunk). The size and location of knots is a factor 
in structural and other grades. The character of the knots, 
whether tight (intergrown) or loose (encased), is considered 
for appearance as well as for general use. 

Lumber for many years has been standardized in sizes and 
grades commercially available to the average buyer. Standard- 


} This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Farm Structures Division. 


T. K. May is director of technical service, West Coast Lumberman’s 
Assn., Portland, Ore. 


ization has been brought about by the establishment of Ameri- 
can Lumber Standards of the U. S. Department of Commerce. 
These standards were evolved by the Central Committee on 
Lumber Standards with representation from manufacturers, 
wholesalers, and retailers of lumber, as well as from archi- 
tects, engineers, and contractors as users of lumber. Virtually 
all regional lumber grading rules conform to American Lum- 
ber Standards. This standardization has evolved for the mu- 
tual benefit of the manufacturer, dealer, and consumer. 


Lumber is sold rough or surfaced, and surfacing may be 
on any one side or edge or combination. The lumber usually 
available is surfaced on all faces. Lumber transactions are 
based on the rough size before surfacing. This rough size is 
called the “nominal size’ and the unit of measure used in 
transactions is the foot-board-measure computed from nom- 
inal dimensions. 

Selection of lumber for a specific use, other than by size, 
should be made by species and by grade. For decorative 
purposes, the texture and color of a species might be a deter- 
mining factor. Durability is important when the wood is ex- 
posed to conditions conducive to decay, such as contact with 
the ground, condensation, and moisture. The sapwood is not 
rated as durable as heartwood in any species. Some West 
Coast species are rated for durability, under conditions favor- 
ing decay, as follows: 


Western red cedar ................heartwood, highly durable 
Douglas fir 2 eeceeeoenonee heartwood, durable 
West Coast hemlock and 

Sitka spruce .......................heartwood, slightly durable 


The durability of any species, including the sapwood of 
the species, is equalized and made superior to the most dura- 
ble natural wood by pressure impregnating with a good pre- 
servative. Such preservatively treated wood is reasonably 
available. 


The strength of species varies, but strength can be a con- 
fusing factor. Using Douglas fir, a wood of highest strength, 
as a base, some other West Coast species would approxi- 
mately rate in strength as follows: 


are... oS O 
West Coast hemlock 2. ccennnnnnne 80 per cent 
te eg, 


yi rc |. gt eee ee ae 55 per cent 


However, for ordinary construction the same grade will 
be found available in each species with the intent that they 
can be interchanged in use. Though strength is a factor, the 
average requirements of the use are the major consideration 
and sufficient strength is provided to support the load. If 
strength alone is the prime consideration, a strength compari- 
son can be made between two species by using a better grade 
of the weaker species or a larger piece. 


Combinations of desirable properties will affect selections. 
For example, skids under a portable building would need 
toughness and durability. Douglas fir would provide the best 
combination. The sills of a modest chicken house, when rest- 
ing on the ground, would require durability and Western red 
cedar provides the most. The stringers under a water tank, 
being liable to much dampness and difficult to replace, should 
have a very high durability and strength. For this purpose 
preservative pressure treated Douglas fir should be used. 


The variety of grades available in lumber is a distinct 
economic advantage. Grades, commensurate with the quality 
of work being undertaken, can make an advantageous saving 
on a job, for the quality of the grade is a measure of the price. 
Therefore, an understanding of lumber grades available and 
their appropriate use is in order. In this discussion it seems 
best to avoid detailed reference to grade names, using instead 
a description of the quality of a grade and its use. Detailed 
information can be secured from grading rules and from lum- 
ber dealers. 
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Standard cross sectional dimensions are grouped into cate- 
gories which have been mostly determined by customary use. 
Some of these categories are: timber, dimension, plank, and 
boards. In timber sizes, which includes all pieces 5 inches 
thick and thicker, nearly all grades are selected for specific 
strength values. This makes it possible to determine the mini- 
mum size required to support heavy loads. Being of large 
size, their cost is proportionately great. It is therefore usually 
more economical to have major load-bearing members de- 
signed for the load they are to carry. 

Dimension sizes include pieces from 2 to 5 inches thick. 
They are the studs, joists, and small timbers most often used 
in ordinary and light-frame construction. These pieces may 
also be had in grades selected for specific strength values and 
some grades are based on ordinary use without reference to a 
working stress. In Douglas fir dimension, there are five grades 
having stress values and three grades in West Coast hemlock. 
The principal uses of these stress grades are in trusses and 
similar engineered structures. It is obviously uneconomical to 
use the highest stress grades in conventional construction where 
stiffness is the prime factor. Stiffness of wood is not a measure 
of strength and is, therefore, not related to grade. For such 
buildings as machinery sheds, feed shelters, and the like, the 
lowest grades can be used for the frame. As a general rule, 
vertical members, such as studs and posts, can be at least one 
grade lower than horizontal load-bearing members such as 
joists and rafters. Consideration should be given to the fact 
that in ordinary framing much cutting up of pieces to short 
lengths is necessary. In an average house frame, about one- 
eighth of all the pieces are cut to less than 4 feet long. By se- 
lective cutting, much low-grade material can be raised in 
grade materially. 


BOARD SIZES RUN TO MORE GRADES 

Board sizes run to a greater number of grades than do 
other lumber sizes in order to provide a greater variety of 
uses. There are several clear grades for use as finish, stepping, 
flooring, ceiling, and the like. The best grade is intended 
for use when a clear or stained finish is desired. The next best 
grade is suitable when a paint finish is desired. The lower 
grades are most usable when they are to be cut up into short 
lengths, thus raising the grade. 

Common boards are for use as form lumber, sheathing, 
subflooring, and general-purpose lumber. In using sheathing 
it should be remembered that though sheathing does add 
strength to a panel, provides a base for siding, and has in- 
sulating qualities, it is not a requisite to adequate strength. For 
this reason many building codes in moderate climate localities 
do not require sheathing; thus, a very low-grade board will 
economically provide the benefits derived from applying 
sheathing. 


Wherever construction requirements are non-critical, low- 
grade boards can be used with satisfaction and economy. 
Most people would rather have a Cadillac than a Chevrolet, 
but economic considerations lead more people to buy the 
Chevrolet. The same is true in selecting lumber by grades, 
except that most people are not aware of the quality and uses 
of the lower class grades. It has been amply demonstrated, 
for example, that the use of too much lumber of too high a 
quality can add needlessly to the cost of a farm operation. 
Farm buildings should be built to pay dividends! 

Moisture content of lumber in use is important and fiber 
saturation is a prime measuring point of moisture content. 
Fiber saturation is explained as the moisture content above 
which there is free water in the cell cavities and below which 
the remaining moisture is in the wood substance. In Douglas 
fir, this is about 24 per cent moisture content. It is an im- 
portant moisture content level because decay will not live at 
less than fiber saturation and shrinkage begins at this point. 

To prevent decay, lumber need only be kept at a moisture 
content lower than its fiber saturation. (There is an exception 
to this statement that should be noted. Wood that is kept 
continuously wet will not decay). Because of decay and 
shrinkage much controversial discussion has arisen as a result 
of the use of green lumber in building frames. To settle this 
point, I have made moisture content measurements on re- 
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sidence construction across the United States. My findings 
are that wood in dimension and board sizes rapidly dries 
to moisture equilibrium soon after the frame is completed. 
Moisture equilibrium is the final moisture content attained by 
lumber in a geographical area and according to the season. 
This averages from 12 to 15 per cent for exterior uses. 


Condensation within a building has been found to raise 
the moisture content of lumber to 50 per cent. This is well 
above the danger point of decay. It has been noted that steel 
construction under similar conditions has rusted to failure. 
All farm buildings should be well ventilated to remove hu- 
midity created by stock or from other sources. Modern resi- 
dence construction with insulation and weather stripping 
around openings is very susceptible to the retention of hu- 
midity with resulting condensation within the walls or under 
exterior paint surfaces. New paint jobs often blister from 
this cause. The cure, in new construction, is to put a vapor 
barrier seal under the inside wall finish. For existing structures, 
an impervious paint seal, such as aluminum paint, may be put 
on interior faces of exterior walls to form a vapor barrier. 
Areas under a structure, between the ground and first floor 
must be well ventilated and attic spaces should have adequate 
ventilation. 

In residences or similar buildings, where swell and shrink 
of wood due to seasonable variations in moisture content may 
cause cracks in finished walls, all horizontal members at each 
level of construction should be of uniform depth. Thus, di- 
mensional changes across that level of the building will be 
uniform and will put no stress on wall surfaces. Moisture 
content at time of construction, and provision for equalized 
swell and shrink, is not important in barns, sheds, and like 
buildings. Finish lumber, such as trim and flooring, should 
be at near moisture equilibrium for the particular construction 
at the time of installation. For residences, an average of 12 
per cent moisture content is satisfactory. 

If you were asked to describe a farm and a farm crop, it 
is not likely that a tree farm and trees would be thought of. 
Yet there are 15,211,000 acres in the United States pledged 
to the business of growing trees, and over each of these par- 
cels of land, both small and large, there is proudly displayed 
a large sign calling attention to the fact that it is a “Tree 
Farm.” Timber is a crop, a crop which will be harvested only 
once each lifetime. It is from these tree farms that the lumber 
for the farm houses, barns, and outbuildings of the future 
will be harvested. 


Agricultural Engineering and Professional 
Growth 


(Continued from page 20) 


ENGINEERING DEPARTMENT ACCREDITING 


Department, division No. of eileen No. Per cent 
or depts. submitted fully or fully or 
curriculums in for provisionally provisionally 
U.S.* accrediting+ accredited+ accredited 
Aeronautical engineering 65 24 19 29 
Agricultural engineering 21 11 3 14 
Architectural engineering 33 21 16 49 
Ceramic engineering 14 12 11 79 
Chemical engineering 109 85 54 50 
Civil engineering 131 129 119 91 
Electrical engineering 132 125 119 90 
General engineering 2 AS 8 28 
Industrial engineering 44 25 18 14 
Mechanical engineering 127 123 115 91 
Metallurgical engineering 46 37 34 74 
Mining engineering 36 39 32 89 
Petroleum engineering 24 16 14 58 


*From “A Guide to Colleges, Universities, and Professional Schools in 
the United States." Garter V. Good, editor. American Council on 
Education, 1945. Departments in which bachelor's degree or equiva- 
lent is offered. 


+From preprint of “Sixteenth Annual Report for Year ending October 
29, 1948,” Engineers’ Council for Professional Development. 
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Design Procedure for Portable Sprinkler Irrigation 
By A. W. McCulloch 


MEMBER A.S.A.E. 


conservation measure in many irrigated areas. In order 

for this practice to become a part of the permanent agri- 

culture in those areas, it is essential that sprinkler systems be 

installed on the basis of sound planning. Such planning must 
consider both engineering and agricultural feasibility. 

To accomplish this objective, it is first necessary to estab- 

lish procedures, standards, and data which can be understood 


G conservation irrigation is an important soil and water 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Soil and Water Division. 

A. W. McCuLLocu is head, irrigation section, engineering division 
(Region 7), Soil Conservation Service, U. S. Department of Agricul- 
ture (Swan Island, Portland 18, Ore.) 

*Superscript numbers refer to appended references. 


~Mose Line Sprinkiers 
@ Tree Spocing 


—e@—e-e—e 
—o—ey-e—e 


FIGURE~ le. Fully Portoble Sprinkler System with portable 
loteral and movoble pumping plont. 
(Adopted to SUPPLEMENT IRRIGATION) 
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Fig. 1 Essential features of portable, revolving-head sprinkler irrigation systems 


for various requirements 
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and applied by people concerned with both the planning and 
installation of sprinkler systems. 


Experience has proven that general rules of thumb and 
short-cut procedures cannot be applied beyond the scope of 
closely related conditions of climate, soils, and crop enter- 
prises. For this reason it is necessary to understand first the 
basic procedures involved in good design. With this under- 


‘ standing, it is then possible to develop local rules of thumb, 
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Re Pumoing Plant 


FIGURE = id Permonent Mains ond Sub-moins with portoble hose lines 
(Adapted to SMALL ORCHARDS) 


i Pumping Plont 


FIGURE - /@ Permonent Moin Lines ond Loteals mith movobie 
sprinkiers ond quick coupled riser pipes. 
(Adapted to special ORCHARDS and CITRUS GROVES) 


together with charts, tables, and short-cut procedures for lim- 
ited climatic areas. 

The procedure described here is confined to the problem 
of designing portable, revolving-head sprinkler systems. (See 
Fig. 1.) Steps in the procedure are developed in logical or- 
der. Essential features of each step are discussed and short- 
cut procedures suggested where applicable. 


Step No. 1. Make an Inventory of 
Available Resources and Operating Con- 
ditions. The following items should be 
included: 


(a) Zones of different soils within 
the design area. Difference in soils 
should be based primarily on ability to 
retain soil moisture for plant use. Limi- 
tations in ability to take in water during 
the irrigation period are also to be con- 
sidered. 

(b) Source, quantity, and quality of 
available or potential water supply. (De- 
livery schedules and rate of delivery 
should be noted where water is ob- 
tained from irrigation company, dis- 
trict or adjudicated stream. ) 

(c) Available power and source. 

(d) Topographic detail of design 
area required to determine range in 
operating conditions and pipe sizes. 

(e) Type, acreage, and field bound- 
aries of crops to be sprinkled. 

(f) Farm operation schedules (labor, 
planting, cultivation, or harvest) which 
will affect design or operation of system. 

(g) Allowable production costs for 
water application. 


Step No. 2. Determine Amount of 
Water to Apply Each Irrigation. The 
amount of water to apply at each irri- 
gation depends on the capacity of the 
soil to hold water for plant use and the 
pattern of moisture use by the crop in 
the soil profile. Allowance must also be 
made for a safe residual amount of soil 
moisture to avoid reaching wilting be- 
fore water is applied. 


For hay, grain, pasture, fruit, and 
most field row crops, the pattern of 
moisture use is similar for different nor- 
mal root zone depths. Where the root 
zone is limited because of soil depth, 
the pattern is usually similar to that of 
crops having the same root zone depth. 
On this basis, Table 1 has been com- 
piled for general guidance in determin- 
ing the amount of water to apply to 
replace soil moisture used by mature 
crops. 
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TABLE 1. SOIL MOISTURE TO BE REPLACED PER 


IRRIGATION* 


Tota! soil moisture Soil moisture to replace* 


Soil texture and profile capacity for plant per irrigation for 2, 4, 


Z ty 
YH 


Vs 


description = pee per bargPten root — 2) _" 
t depth soil depths (ac-in/ac 
R 
2ft 4ft 6ft Liev coi 
1 Coarse sandy soils, uni- 
form in texture to 6 ft 0.50-0.75 1.0 1.75 2.5 Yy 
2 Coarse sandy soils over Y | 
more compact subsoils 0.75-1.0 1.5 2.0 3.0 3 
3 Sandy loam soils uni- Fig. 2 Left: In this case, the desi be subdivi 
F . : 3 gn area can be subdivided by a 
form in texture to 6 ft 1.25-1.50 2.0 3.0 4.75 main (A-B) and either one lateral operated for both sides, but run 
4 Sandy loam soils over twice as long on the 6-in zone and twice as often on the 3-in zone, or 
more compact subsoils 1.25-1.75 2.25 3.25 5.0 separate laterals designed with different water-application rates. In 


5 Silt loam soils uniform 
in texture to 6 ft 


6 Silt 


1.75-2.25 3.0 4.0 6.5 


loam soils over 


either case the frequency of irrigation would be two times on the 3-in 
zone for each time on the 6-in zone e Center: In this case, the sys- 
tem can be designed as for a uniform soil area using the 3-in water- 
application rate. In operation the lateral or laterals would be operated 


more compact subsoils 2.00-2.25 3.25 4.25 6.75 — twice as long on the 6-in zone during the early growing season, but 
7 Heavy-textured clay or the entire area irrigated by the frequency required for the 3-in zone 
clay loam soils 1.8 -2.0 2.5 3.25 5.5 during peak moisture use periods e Right: In this case, again the 


* At 100 per cent efficiency. 


These values must be divided by the estimated water-application 
efficiency to obtain the gross amount to apply. 


In the case of potatoes and some special crops, it may be 
necessary to maintain higher moisture levels in the root zone 
in order to obtain best quality or optimum yields. In such 
cases, the values in Table 1 are reduced to allow for higher 
soil-moisture levels when water is applied. 

To determine the gross amount of water required for each 
irrigation, the efficiency of water application of the system must 
be considered. In arriving at a figure 
for irrigation, efficiency, the planner 

- should consider the following: 


ae 


SS 
mmm peeniece a en a os meee 


system would be designed for the 3-in zone. For deep-rooted crops, 

the area might be given a 6-in application over the entire area for the 

first irrigation in the spring. This would mean some sacrifice in water- 
application efficiency, however 


amount of water replaced in the soil type given was 4.0 acre- 
inches per acre for each irrigation. Then the frequency of 
irrigation is 4.0/0.2, or 20 days. 

Peak use rates for different crops can be compiled for 
fairly broad climatic zones. Values for climatic zones in the 
western states are given in Table 2. 

When more than one type of crop is planned in the de- 


SCR AO 
P SBSH PS oe 


(a) Per cent of water applied 
lost to interception and evaporation. 
Maximum daytime temperatures, rela- 
tive humidity, and wind movement 
will determine these losses. The rate 
of application by the sprinklers is a 
very important factor in arriving at 
the losses which will occur. 

(b) Uniformity of water distribu- 
tion in the sprinkler spacing pat- 
tern. For good design, the sprinkler 
nozzle, operating pressure, and line 
and lateral spacing should be select- 
ed to limit variation in moisture dis- 
tribution to 20 per cent or less. 

When the design area has soil 
zones which have significantly differ- 
ent values for moisture replacement, 
consideration should be given to sub- 
division of the design area on the 
basis of difference in the amount to 
apply each irrigation. Fig 2 illus- 
trates some examples of how this 
problem may be handled. 

Step No. 3. Determine Peak Use 
Frequency of Irrigation or Shortest 
Irrigation Period. The sprinkler sys- 
tem must have the capacity to re- 
place the moisture used by the crop 
during periods of peak use and al- 
low for losses in efficiency of water 
appplication. 

On this basis, the frequency of 
irrigation will depend on how long 
the water added to the soil and 
stored there for plant use will last 


ie 


maximum rate. 


For example, sup- 
oe pose that alfalfa used moisture dur- 
ees ing July at the rate of 0.20 acre- 
inches per acre per day, and the 


when the crop is transpiring at the . 
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Fig. 3 An acreage-discharge chart 
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sign area, peak use frequencies and the period when each oc- 
curs must be considered. Usually the system is designed to 
get over the design area in approximately the same period as 
represented by the peak-use frequency. 

Other factors may be involved, however, which make it 
necessary to cover the design area in a period less than the 
irrigation frequency period. Such factors may include: 

(a) Delivery or rotation schedules of irrigation enterprises. 


TABLE 2. VALUES OF PEAK DAILY USE OF SOIL MOISTURE 
(ACRE-INCHES PER ACRE PER DAY) FOR COMMON 
IRRIGATED CROPS AND OPTIMUM YIELDS 


Crop Cool climate Moderate climate Hot climate 
Alfalfa 0.15 0.20 0.25-0.30 
Pasture 0.12 0.16 0.20-0.25 
Grain 0.15 0.20 0.22 
Potatoes 0.10 0.12 0.14 
Beets 0.12 0.15 0.20 
Deciduous Orchard 0.15 0.20 0.25 
Orchard with cover crop 0.20 0.25 0.30 
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(b) Harvesting operations. In this case it may be neces- 
sary to apply the water during a relatively short period in or- 
der to permit harvesting operations to start. In the case of 
hay, it may be desirable to irrigate immediately after haying, 
thus requiring coverage of the area in a short period. 

(c) Special application of water for quality as in the case 
of truck crops for canning or freezing. 

Step No. 4. Determine Capacity Requirements of the Sys- 
tem. The capacity of the system required to serve the design 
area is determined by the following: 

a Acreage of the design area. 
b Amount of water to be applied (including losses). 
c Net operating time allowed to apply required water. 

The capacity of the system in gallons per minute can be 
computed by the formula, Q=453 Ad/FH, where Q is dis- 
charge in gallons per minute, A is acreage of design area, d is 
the gross depth of water application in acre-inches per acre, F 
is the number of days permitted for operation, and H is the 
average number of hours of operation per day. 

An seivandiedaaaen chart (Fig. 
3) may be used to make these calcu- 
lations conveniently. 

For local areas, where the peak- 
use rates of different crops have been 
compiled and the average water-ap- 
plication efficiency can be assumed, 
the capacity requirements can be ex- 
pressed as gallons per minute re- 
quired per acre. This figure repre- 
sents the capacity if the system is 
operating continuously. 

For example, assume that alfalfa 
uses 0.2 in. per day during July, and 
the average efficiency of sprinklers is 
assumed to be 70 per cent. Then the 
capacity requirements for continuous 
operation is Q= (0.2 x 18.7) /0.70= 
5.35 gpm per acre (18.7 gpm _ re- 
quired to apply one acre-inch per 
acre per day). The gpm value ob- 
tained for each crop must be correct- 
ed for the operating time factor, 
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Fig. 5 Moderate to high-pressure sprinkler data over 20 psi 
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which is the ratio of the actual time 
operated to continuous operating 
time. For example, if the irrigation- 
frequency period was 10 days and 
the system is operated 14 hr a day for 
5 days, then the capacity require- 
ments per acre would be g=5.35 X 


He ae oe Sar a aR a 

aoe FO * 0/18 4 Bac 
paeiees Hf se eae Se a ee np Ne. 3. Watereme She ee 
2 ee 3 tps fe fe a mum Water-Application Rate. The 
Q OR erererannniey fs Se rea Pee ee rate at which water is applied in 
co Gy i eS boy terms of inches per hour (or a 
2 ES Svar igs inch hour) depends on t 
ee oF ie aerorere flow cece) SP 
2 : (a) Maximum rate of intake of 
w Etat aS water for the conditions of soil, slope, 
é soe aR EP a Ve gE poy a se Oran ities rate of applica 
w HHH Hess 2 SBS ii Bg " 
' a pA uel tion for satisfactory efficiency for cli- 

1 PAA sag ge ap ee 


(c) Desirable time to apply re- 
quired amount of water considering 
efficient labor schedules or other oper- 
ations of the farm. 

(d) Rate adjusted to number of 
sprinklers operating with best suited 
layout of lateral settings. 

In all cases, the water-application 
rate must fall somewhere between 
maximum and minimum values. Ta- 
ble 3 sets forth suggested values for 
maximum water-application rates for 
different soil slope and cover condi- 
tions. These values are necessarily 
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general and should be made more specific for local conditions. 

Table 4 gives values for minimum water-application rates 
for broad climatic zones. These values were determined pri- 
marily from observation of conditions in the West. There is a 
definite need for more study in determining the actual values 
of loss due to evaporation and wind drift. 

Between maximum and minimum rates of application, the 
designer should consider the rate which will require a time 
of setting which will most nearly fit with the farm-operation 
schedules of each farm. For small units, it is usually desira- 
ble to have time-of-setting intervals which give, one, two, or 
three changes per day, and which avoid after-dark changes. 


Step No. 6. Determine Line and Lateral Spacing, Sprink- 
ler Discharge, and Operating Pressure Required. In order to 
determine the requirements of line and lateral spacing, the 
operation conditions as revealed in the inventory, Step No. 1, 
must be interpreted and understood. This is especially im- 
portant where gravity pressure is to be utilized. 
In this case, the operating pressure may be 
fairly well fixed unless a booster pump is con- 
templated. In orchard or citrus irrigation, the 
decision as to whether overtree or undertree 
systems are to be used must be made, which in 
turn will govern spacing requirements. 

Each type of sprinkler has certain pattern , 
characteristics which change as nozzle size and | : 
operating pressure change. For each type of a 
sprinkler head, there is an optimum range of ti i. 
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operating pressures for each nozzle size. This 
information should be made available to plan- 
ners by sprinkler manufacturers. 

Wind velocities will materially change the 
pattern and diameter of coverage. In some 
areas, it is important to allow for this by re- 
ducing the lateral spacing or by using triangular 
tather than rectangular spacing arrangement. 

A number of men interested in sprinkler irrigation have 
investigated these problems, including Christiansen?*, Wilcox?, 
Bowman and McCulloch*, and others. There is a need for a 
full summary of these studies and for additional work to de- 
termine the optimum line and lateral spacings together with 
the optimum operating pressures for each nozzle size. 

Figs. 4 and 5 have been compiled from data obtained from 
two leading sprinkler manufacturers. Using the general rule 
of limiting line or lateral spacing to 0.7 of the diameter of 
coverage, these charts can be used to select the best combina- 
tion of spacing, nozzle discharge, nozzle size, and operating 
pressure. 

High-pressure sprinklers are now coming into use. It 
should be kept in mind that the power cost to apply water 
bears a direct relationship to the operating pressure. Saving 
in labor or improvement of crop quality has to offset the ad- 
ditional cost to pump against pressures of higher magnitude. 


Step No. 7. Determine Optimum Number of Sprinklers 
to Operate Simultaneously. From Step No. 6 the approxi- 
mate sprinkler-head discharge is determined which will meet 
the requirements for optimum water-application rate, operat- 
ing pressure, and sprinkler spacing. Divide the value in gpm 
into the total system capacity requirements determined in Step 
No. 4. This figure for the number of operating sprinklers 
provides an important guide in arriving at the required lay- 
out of main line and laterals in the next step. It should be 
understood that this value is tentative and will usually need 
to be modified to fit the layout finally selected. 

Step No. 8. Determine Best Layout of Line and Laterals. 
There is a wide opportunity for individual judgment in this 
step and the three subsequent steps which follow. There are 
some general rules for good layout which should be kept in 
mind. These rules are as follows: 

(a) Main lines should be laid down predominant land 
slopes. 

(b) Laterals should be laid across slope or as nearly on 
the level as possible to minimize pressure variation. 

(c) Changes in pipe size for pressure control should be 
made on main lines in so far as is possible. 
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a Fig. 6 Sample of a layout for a large tract 
/ with multiple laterals 


>. 

(d) For multiple lateral operation, laterals should be 
limited to one or not more than two different pipe sizes. 

(e)If a choice of water supply sources is possible, the lo- 
cation nearest to the center of the design area will result in 
the most economical combination of pipe sizes. 

(f) Split-line operation with 2, 4, 6, etc., laterals operat- 
ing at the same time is desirable for larger ‘design areas. 


(g) er: should facilitate rotation of multiple later- 


= 


Te 1702 


Id ee 


ae 


ee 


Fig. 7 This sketch illustrates the use of a booster pump to’ reduce the 
total head required at the main pump 
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TABLE 3. SUGGESTED MAXIMUM WATER APPLICATION RATES FOR SPRINKLERS FOR 
AVERAGE SOIL, SLOPE, AND CULTURAL CONDITIONS 


Maximum water application rate, inches per hour for slope 
and cultural conditions 


Soil and texture and profile conditions 0-5% slope 5-8% slope 
Cover Bare Cover Bare 
2 Coarse sandy surface soil over more 
compact subsoils 2.0 2.0 2.0 1.5 
2 Coarse sandy surface soil over more 
compact subsoils [7s 238 - 223 19 
3 Light sandy loams uniform in tex- 
ture to 6 ft 1.75 1.0 1.25060 OS 
i Light sandy loams over more coin- 
pact subsoils 125 O75 100 a5 
5 Silt loams uniform in texture to 6 ft 1.0 0.50 0.8 0.40 
6 Silt loams over more compact subsoil 0.6 0.3 0.5 0.25 
> Heavy-textured clays or clay loams 6.0 0.15 0.15 0.10 


*Summary from Section 2, Chapter VI, Regional Engineering Hand-book, Soil Conservation Serv- 


ce, Region VII. 
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Fig. 8 Pressure loss in portable sprinkler laterals, based on Scobey's 
formula with values of Ks and multiple-outlet factors as recommended 
by J. E. Christiansen (Irrigation by Sprinkling, Bulletin 670 (Fig. 26), 
University of California) 
PROCEDURE: To find lateral size or combination of lateral sizes which 
will result in 10% or less variation in sprinkler discharge 


Given: (a) Average sprinkler discharge for all sprinklers on the 
lateral, (b) average operating pressure required, and (c) number 
of sprinklers on lateral 

Step No. 1: Compute 20% 
scale 5 


Step No. 2: Find number of sprinklers on lateral or scale 4A for 20-ft 
spacing, or 4B for 40-ft spacing. Connect points on scales 5 and 
4A or 4B and extend to scale 3 (Pivot line) 

For spacing other than 20 or 40 ft, use the following procedure: 

(a) Compute 20% of average operating pressure 

(b) Multiply value obtained by 20/spacing and then use the value 
obtained to start on scale 5 

(c) Follow steps No. 2 to 4 using scale 4A. If lateral of known 
size is to be analyzed for pressure loss, use scale 4A and then 
multiply value obtained on scale 5 by spacing/20. 


Step No. 3: Connect point on scale 3 with value for average sprinkler 
discharge on scale 1 


Step No. 4: Read on scale 2 the lateral size required. If the line con- 


of average pressure (b) and locate on 


necting scales 1 and 3 intersects scale 2 between two pipe sizes, 
the approximate proportion of the two sizes may be determined 
by estimating the proportional inverse distances between the point 
of intersection and the pipe size point on the scale. 
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als to avoid long hauls of laterals 

back to starting position (Fig. 6) 
(h) The difference in the number 

of sprinklers operating on odd-shaped 


-12% % 
be pod ae he tracts should be held to a minimum. 
(i) Total variation in pressure on 
1.5 10 1.0 0.5 laterals should be held to 20 per cent 
or less. 
100 0.75 0.75 04 (j) All pipe sizes should be se- 
lected on the basis of favorable bal- 
1.00 06 0.75 04 ance between annual amortized cost 
of pipe compared with annual power 
027504 05: OS ‘OnE. 
0.6 0.30 0.4 0.2 (k) Booster pumps should be 
0.4 0.15 0.3 0.10 considered for small parts of the de- 
0.12 0.08 0.10 0.06 Sign area to avoid carrying high 


pressures from the main pumping 
plant for relatively small fractions of 
the total discharge (Fig.7). 


(1) Layouts should consider broad soil zones as discussed 
under Step No. 2. 


The above rules will only provide general guidance to 
the planner. In many cases, the layout will be simple, as in 
the case of regular-shaped areas. On the other hand, large 
odd-shaped tracts may develop into a full-scale engineering 
problem, requiring alternate layouts and careful economic 
pipe size analysis. 

Step No. 9. Adjust Sprinkler Discharge and Operating 
Pressure to Meet Layout Requirements. With the layout of 
laterals and main lines completed, it will usually be found 
that the number of sprinklers operating simultaneously is 
more or less than the optimum number determined in Step 
No.°7. In this case, the number of sprinklers is divided into 
the total discharge requirements to determine the required dis- 
charge of the individual sprinkler. In turn it may be neces- 
sary to change the nozzle size and operating pressure to give 
the required discharge. If the final resulting water-application 
tate is different than the determined optimum rate, it may 
be necessary either to change the operating period or go back 
and redesign the layout in an attempt to adjust the number of 
operating sprinklers. 

Step No. 10. Design the Sprinkler Lateral. Actually this 
step may be combined with the layout in order to check the 
limiting length of laterals for practical lateral pipe sizes. 
Sprinkler laterals should be designed to limit total variation in 
sprinkler discharge along the lateral to 10 to 15 per cent. This 
means that variation in pressure should be limited to 20 to 
30 per cent. Where laterals are laid downslope, it may be ex- 
pedient to use laterals with greater variation, and depend on 
manually operated valves at points on the line to control 
pressure. 

Fig. 8 has been compiled from charts developed by Christ- 
tansen!. This nomograph makes it possible to determine re- 
quired pipe size without the usual trial-and-error procedure. 


Step No. 11. Design the Main Lines. Main lines serving 
sprinkler laterals must have the capacity to deliver the re- 


TABLE 4. SUGGESTED MINIMUM WATER-APPLICATION RATES 
FOR CLIMATIC CONDITIONS IN WESTERN STATES 


Recommended minimum rate, inches per hour 


Climatic Zone Undertree orchard Overhead or field crops 


North Coastal (Wash., Ore.) 0.10 0.12 
South Coastal (Calif.) 0.12 0.15 
North Interior Valleys 

(Wash., Ore.) 0.15 0.18 
South Interior Valleys 

(Central Valley & Santa 

Anna River, Cal.) 0.20 0.25 
Northern Desert (Ore., Ida., 

Nev.) 0.30 0.40* 
Southern Desert (Calif., So. 

Nev.) 0.50* 0.75* 


*Evaporation and drift losses increased because of dry wind movement. 
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quired quantity of water to all lateral setting positions with 
sufficient head to provide the required operating pressure and 
to overcome all friction losses in both main line and laterals. 
Appropriate tables, charts, or nomographs are available in 
pipe handbooks to determine friction losses. 


Step No. 12. Check Pipe Sizes Selected for Economic De- 
sign. The relationship of pipe size, pressure variation, and 
power requirements must be kept in mind in designing a 
sprinkler system. The problem revolves itself into two pri- 
mary considerations: 

(a) Where gravity pressure is utilized. 

(b) Where pressure is furnished by pumping. 

In the first instance, main line pipe sizes are designed to the 
minimum combination of sizes which will still deliver the re- 
quired discharge to the laterals with the required operating 
pressure. In turn the laterals are designed for the smallest 
pipe sizes which will result in not more than 20 per cent vari- 
ation in operating pressure for all sprinklers on the lateral. 

Where pressure is furnished by pumping, the problem be- 
comes one of balancing the annual cost of larger pipe sizes 
with the annual value of saved power resulting from reduced 
pressure losses. Several approaches to this problem have been 
used in the past. One approach is to make an individual anal- 
ysis for each installation. This is a tedious process and time 
consuming. 

Another method proposed is to set down in the form of 
an integral equation all factors entering into the cost analysis 
and then to differentiate to determine what pipe size will re- 
sult in minimum annual cost.‘ 

The author suggests still another method of checking eco- 
nomic pipe size. Charts can be compiled, based on local power 
rates, giving the annual cost of pumping for different horse- 
power requirements and for different total hours of operation 
or seasonal quantity of water. Fig. 9 is an example of such a 
chart, based in this case on power costs in. central California. 

Either charts or tables can also be compiled to give the 
annual amortized cost difference for the length of pipe con- 
sidered, based on the initial cost difference between pipe sizes. 
Fig. 10 is a sample of such a chart compiled for pipe having 
an expected life of 20 years. 

With such information, the horsepower requirements for 
each pi: ¢ size compared can be computed, the annual cost dif- 
ference in power obtained from the first chart, and this value 
compared with the amortized pipe cost difference in the sec- 
ond chart. 


Step No. 13. Selection of Proper Pumping Facilities. It is 
very important that the proper pump and motor be selected 
to meet all operating conditions imposed by the sprinkler sys- 
tem. There is a definite need for a well-illustrated manual on 
this subject to aid designers and dealers in making the proper 
selection. 


Step No. 14. Check on Annual Water-Application Costs. 
It is important that sprinkler systems be designed on a sound 
economic basis in order that the practice become a permanent 
feature of using the land for which they are designed. 
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Fig. 9 A sample chart of annual power costs 
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The final determination as to whether sprinkling is feasible 
over a long period of time is almost an individual farm-by- 
farm determination. However, in. areas of similar agricultural 
enterprises certain broad determinations can be made as to 
sprinkler feasibility. 


In arriving at this determination, it is important to finally 
compare both sides of the ledger on an annual basis. To 
bring out the features involved in determining the feasibility 
of sprinklers, these items are tabulated in ledger style as 
follows: 


FACTORS INVOLVED IN COMPARING ANNUAL WATER COSTS 


Benefits to balance 


Fixed Charges costs 


Charges against sprinklers 

1 Annual cost 

of water deliv- 
ered to farm 


1 Annual repayment and 
interest charges for in- 
stalling system, or 


la Annual sum required 
to amortize the cost of 
the system. 15 to 20 
years 


2 Annual power costs to 
operate the system 


3 Annual repair and re- 


ter costs by savings in 
water use 

2 Net value of crop yield 
increases becruse of bet- 
ter water application. 

3 Reduced annual costs of 
land preparation, (float- 
ing, leveling, etc.) 

4 Reduced cost of irrigat- 


placement costs ing labor 
4 Increase in irrigating 5 Eliminated cost of fur- 
labor costs* rowing 


5 Increase in cost of 
spray program*. 


6 Eliminated cost of ditch 
maintenance, replace- 
ment of spiles and other 
surface irrigation struc- 
tures. 


7 Eliminated erosion value 


t * Special Cases. 


Step No. 15. Prepare Plans, Schedules, and Instructions 
for Proper Installation and Operation of the System by User. 
It is the author’s opinion that this is the most important fea- 
ture of sprinkler irrigation planning. The user should under- 
stand specifically what the operating pressures are and how 
much they can vary. He needs to know how to move his lat- 
erals to best advantage, including the rotation of multiple 
laterals. He should be carefully instructed on how much 
water his soils will hold, in terms of how long he needs to 
run a lateral in one setting. He should also have a guide 
as to how to tell when to start irrigating, based on soil 
moisture conditions. 
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Fig. 10 Annual cost difference for pipe with 20-year life 
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New Developments in Poultry and Dairy Barn 
Ventilating Equipment 
By Nolan Mitchell 


. Junior Member A.S.A.E. 


country have been plagued by ventilating problems in 

their livestock buildings. To most farmers ventilation is 
a mystery, and as a result they have given it very little atten- 
tion. In many cases the primary objective has been to con- 
struct the building so that it will be warm for both animals 
and men during the cold winter months. They have made 
the buildings tight, and in many cases have insulated them 
to accomplish this objective. In so doing they have solved 
one problem and created another —the lack of adequate 
ventilation. 

This problem results in tremendous financial loss to farm- 
ers through sickness and death of animals, decreased pro- 
duction of livestock products, and deterioration of buildings. 
Present-day technology developed through research and prac- 
tical experience, though not perfect, makes it possible to im- 
prove this situation greatly. 

The primary purpose of this paper is. to discuss present- 
day ventilation equipment and methods. However, it is 
deemed desirable to state briefly the job that a satisfactory 
ventilation system must perform. A _ successful ventilating 
system for any livestock building must (1) continuously sup- 
ply the animals with an adequate supply of fresh air and (2) 
remove from the building the moisture and odors given off 
by the animals. It must distribute the incoming air evenly 
throughout the building without creating drafts. These func- 
tions must be performed so as to maintain the proper temper- 
ature and relative humidity. Obviously the duty of ventila- 
tion equipment varies with the type of livestock housed. There- 
fore, the ventilation of dairy barns and poultry houses will 
be treated separately. 


Fe: MANY years farmers in the colder climates of our 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Rural Electric Division. 


NOLAN MITCHELL is assistant manager, agricultural division, Aero- 
vent Fan Co., Lansing, Mich. 


DOOR FOR SERVICING 
FAN AND SUMMER 
VENTILATION FOR 
COOLING 


Fig. 1 Ventilation outtake or exhaust duct. The dimensions (‘‘a’ and 

“b") should be such that the proper area of the duct is maintained 

and dimension “a” is not made less than one-half that of “b’. The 
duct should be as nearly square as conditions will permit 


Dairy BARN VENTILATION 


Such noted investigators and authors as Strahan'*, Fair- 
banks?, Goodman?, Armsby®, Kelley*, and others have very 
ably determined and presented valuable data that can be 
used as a basis for the design of dairy barn ventilation systems. 

Fresh Air Needed. A 1000-lb cow inhales about 116 cu ft 
of. air per hour or more than 200 lb per day. This is more 
than the combined weight of feed and water that she eats 
and drinks — 50 lb of feed and 100 lb of water. Air exhaled 
is high in moisture and low in oxygen content. Such air if 
inhaled again is not healthy for cow or man. If a cow is 
forced to breathe air over and over again, she becomes 
sluggish and eats and drinks less with a consequent reduc- 
tion in milk production. It has been stated that the percent- 
age of once-breathed air in a stable should not exceed 3.3 per 
cent. In barns where approximately 600 cu ft of air space is 
provided per cow, about 3600 cu ft of air per hour, or 60 cfm 
per cow, is required to obtain this degree of dilution. 


Moisture to be Removed. An average 1000-lb cow will ex- 
hale about 16 lb of water per day. This water in addition to 
that evaporated from the gutters and washed floors of the 
stall, which we may assume to be about 4 lb, must be re- 
moved from the barn. If not, it will raise the relative humid- 
ity of the air to an undesirable point, creating an unhealthful 
condition for the cows, and water will condense on the doors, 
windows, walls, ceiling, and under side of the roof. In many 
instances the moisture which condenses on the under side of 
the roof drips back on the hay and spoils considerable quanti- 
ties of home-grown feed. 

A psychrometric analysis shows that when the inside air 
is maintained at 40 F and 75 per cent relative humidity with 
an outside air temperature of 0 F and a relative humidity of 
90 per cent, 60cfm will remove 20.8lb of water from the 
barn in 24 hr. 

If the outside temperature increases to 40 F with a rela- 
tive humidity of 85 per cent and the inside temperature in- 
creases to 50 F and the relative humidity to 80 per cent, it is 
found that 60cfm of air will remove only 11 1b of water 
which is not enough. However, if the inside temperature is 
allowed to increase to 60 F and the relative humidity to 80 
per cent, which it will probably do with this rate of air flow, 
60 cfm will remove 28 lb of water every 24hr. Thus it ap- 
pear that 60 cfm of air per 1000-lb cow is sufficient to re- 
move the moisture. 


Temperature and Relative Humidity. There appears to be 
no agreement on the optimum temperature that should be 
maintained. A study of several reports indicates that a mini- 
mum temperature of 40F is satisfactory. However, some 
dairymen prefer 50F as a minimum. It is generally agreed 
that a maximum relative humidity of from 75 to 80 per cent 
is satisfactory. 

Experience has shown that in ventilating the average dairy 
barn the conservation of heat during cold weather is a much 
greater problem than the removal of excessive heat during 
mild weather, and consequently more attention has been 
given to it. A 1000-lb cow gives off on the average 2800 Btu 
of sensible heat per hour. This heat is available for warming 
the air and evaporating water. In addition she gives off an 
average of 400 Btu of latent heat per hour in the form of 
water vapor. In calculating the insulation required, only the 
sensible heat should be considered. This amount of heat is 
sufficient to keep 600 cu ft of space with a wall exposure of 
135 sq ft at a comfortable temperature when adequately venti- 
lated, if the walls have a reasonable amount of heat resist- 


*Superscript numbers refer to appended references. 
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Fig. 2 Proper method of locating one or more fans in relation to 
intakes to obtain movement of fresh air throughout the entire area 


ance. The required heat resistance or insulation value of the 
wall will of course depend on the amount of air used, the out- 
side temperature and the inside temperature to be maintained. 

Experience has shown that a wall consisting of two 1-in 
boards with building paper between, or its equivalent, is sat- 
isfactory in most areas. In two-story barns with a hay mow 
above the stable, the ceiling insulation is not much of a prob- 
lem, provided a layer of hay at least one foot deep is left on 
the mow floor above the stable. Where no hay is stored 
above the stable, the ceiling should be insulated. The amount 
of insulation needed for any area can be calculated by use 
of standard heat transfer formulas. 


Summary of Air Requirements. \t appears that an air flow 
of 60cfm per 1000-lb cow is sufficient to supply the cows 
with fresh air needed and to remove the excessive moisture. 
This has been confirmed by field experience. Many systems 
are performing satisfactorily with a constant air flow of 60 
cfm per 1000-lb cow. It has been found that at times during 
mild weather it is desirable to use approximately 80 cfm with 
provision for reducing the flow during cold weather or when 
the stable temperature drops below that desired. 


Types of Ventilating Systems in Use. At present there are 
numerous makes of ventilation equipment available. This 
equipment may be divided into three general classifications 
based on the methods or system of handling air. There are 
slight variations within each classification. 

The system employed by one group of manufacturers con- 
sists of exhausting the air from near the ceiling and bring- 
ing fresh air in at the ceiling level. Some in the group ex- 
haust the air from the center of the barn with intakes ar- 
ranged to bring fresh air in around the outside walls. Others 
have the exhaust fans in the walls of the barn with intakes 
located in the ceiling through the center of the barn. 

The method used by another group is to exhaust the air 
from near the floor and bring fresh air in at the ceiling level. 
There are two variations in the method used by this group. 
In some cases the air is brought in through intakes located in 
the sidewalls of the stable, and in others the air is taken from 
the mow through a duct built between the rafters and floor 
joists letting it into the stable through ceiling intakes located 
along the center of the stable. 

The third group uses an exhaust fan mounted in the barn 
wall to exhaust the air from near the ceiling. No intakes are 
used. The air is allowed to enter the barn through cracks 
in the walls, around doors, windows or whereever there is an 
opening. 

Each of these three general methods have strong advo- 
cates, and no doubt any of them can be used successfully. 
However, it is believed that some of the methods are more 
dependent on proper barn construction and insulation than 
others. 

So far as is known no conclusive comparative tests have 
been completed to determine whether it is better to exhaust 
the air from the floor level or from the ceiling level. Such 
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Flg. 3 Separation of fans when two or more are used in one com- 
partment may result in dead air spaces or areas of eddying currents 


tests are now under way or being planned, and no doubt be- 
fore long more information on this subject will be available. 

When our company entered the farm ventilation field a 
decision had to be made on the method of ventilation to be 
used. A study was made of all the information on the sub- 
ject that could be secured. This study revealed that most in- 
vestigators agreed that the fresh air should be brought in at 
the ceiling, but that there was no agreement as to whether 
the exhausted air should be removed from the floor or ceil- 
ing level. It was noted that the air near the floor was in many 
cases as much as 10 F cooler than that near the ceiling. Since 
it was evident that the conservation of heat was one of the 
problems involved, it seemed logical that the coolest air in 
the stable should be exhausted. Using this logic and our ex- 
perience in commercial and industrial ventilation, the decision 
was made to use that principle. Our methods are based 
largely on the work done by Fairbanks and Goodman? of 
Cornell University. The results have been quite satisfactory 
even under adverse conditions. 

Briefly, the system consists of one outtake or exhaust duct 
that removes cool moist air from near the floor and small 
intakes evenly spaced around the walls, each of which lets a 
low-velocity stream of cold, fresh air in at the ceiling where 
it mixes with the warm air and is warmed before it reaches 
the cows. 

The exhaust duct is equipped with a fan or fans to pro- 
vide the required amount of positive ventilation at all times. 
The fan is usually mounted in a hole cut in the wall of the 
barn near the ceiling of the stable. It may be mounted in a 
plywood panel which may be located in a window. A square 
or rectangular duct is built around the fan extending down 
to within 15 in of the floor. The cross sectional area of the 
exhaust duct depends on the air delivered by the fan. It 
should provide for an air velocity not to exceed 700 fpm. In 
the exhaust duct back of the fan a removable panel or hinged 
door is provided that may be opened for servicing the fan 
and used for summer ventilation (See Fig. 1). 

We offer two types of systems designated as a one-fan 
system and a two or twin-fan system. 

The one-fan system is recommended only for well-built 
and insulated barns with a constant load of cows and 60() 
cu ft of air space or less per 1000-lb cow. The fan should 
have a capacity of 60 cfm per cow and should operate con 
tinuously without automatic control. Under such conditions 
the one-fan system will do a satisfactory job. 

The two-fan system is highly recommended for the fol- 
lowing conditions: 

1 For poorly constructed or insufficiently insulated barn: 

2 When the number of cows housed varies considerably 

during the ventilating season 

For stables with an air space of more than 600 cu ft 
per cow 

Where additional ventilation is desired during mild 
weather. 
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The combined capacity of the two fans should be 80 cfm 
per 1000-lb cow. Each fan should deliver one-half of this 
volume. One of the fans is controlled by a thermostat set 
to turn it off when the desired minimum temperature is 
reached. This fan is equipped with an automatic shutter to 
prevent air from entering the exhaust duct through it when it 
is not operating. The other fan runs continuously and pro- 
vides some ventilation at all times. 

If possible, the fan should be located away from the pre- 
vailing winds. In barns up to 50 or 60 ft in length the fan 
and exhaust duct may be located in either side or end. In 
longer barns they should be located in the center of one side. 
In L-shaped barns the fan should be located near the angle. 


In some dairy stables there are areas which tend to be 
cold because they house young stock or mature animals in 
pens. Most dairymen want to locate the fan in such areas 
and pull some heat into it from the warmer areas of the 
stable. This can be done satisfactorily provided certain pre- 
cautions are taken. The heat resistance of the walls enclos- 
ing these areas must be high enough to prevent the warm air 
from the warmer areas from cooling to the dew point. Other- 
wise, moisture will condense and create a wet, soggy condi- 
tion. If the ventilation system is first put into operation dur- 
ing cold weather moisture can be expected to condense here 
until the area is warmed. However, if the walls have the re- 
quired heat resistance the condition will clear up in a short 
time and remain in good condition. 

To obtain the most efficient utilization of the air, the fan 
and intakes must be located in relation to each other so that 
the air coming in through the intakes will sweep the en- 
tire area of the stable as it moves toward the fan, leaving no 
dead air spaces. Usually it is not necessary to provide intakes 
in the wall in which the fan is located. The air entering such 
intakes will only move along the wall toward the fan. 


In cases where two-fan systems are used both fans should 
be located side by side. If they are separated each fan will 
have its sphere of influence. At the neutral point between 
these two spheres dead air spaces or eddying currents may de- 
velop. This is shown in Figs. 2 and 3. 


Each intake should have 60sqin of area. The number 
needed is determined on the basis of one for each four head 
of 1000-lb cows. They should be evenly spaced along the 
walls, except the one in which the fan is mounted. There 
should be one in each corner of the barn. One or two ad- 
tional intakes may need to be installed later in some areas 
that continue to be damp. The intakes are designed to direct 
the incoming air straight upward, discharging it against a 
flat surface at the ceiling. When the air stream hits this 
surface, it loses its velocity and is broken up and dispersed 
in all directions. Part of the air mixes with the warm air 
at the ceiling, while part of it, being cold and heavy, moves 
down along the wall to the floor. Observations have led to 
the theory that this blanket of cold air next to the wall has 
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some advantages. Apparently it prevents the warm moist 
air of the interior of the barn from coming in contact with 
the wall, windows, and doors, thus affording less chance of 
condensation and decreasing the heat loss through the walls. 
This theory is based on the fact that in several instances 
higher temperature was maintained and less condensation oc- 
curred than should have according to calculations for the wall 
construction and outside weather conditions. 

The outlet of the intake should be from 12 to 15 in below 
the ceiling. Hinged covers may be installed on the intakes to 
control the air intake on stormy days. These covers should 
be cut one inch narrower than the intake so the air flow can 
not be completely stopped. Figs. 4 and 5 shows the details 
of two types of intakes, one for frame walls and one for ma- 
sonry walls. It has been found that the flashing and insula- 
tion can be omitted. 

Although in most cases it is much simpler to provide in- 
takes to introduce the air from the outside through the barn 
walls, it is advantageous to take the air from the mow. The 
air in the mow may be a few degrees warmer than outside 
air, and, furthermore, the air flow through such intakes is 
not affected by outside air currents. 

Although not generally recommended, there are some 
cases where windows may be used as _ intakes. They 
should be well distributed around the barn and the tops 
at least 12in below the ceiling. A vertical board or metal 
strip should be fastened to the top of the window to direct 
the air straight upward toward the ceiling. Better air con- 
trol can be obtained through the use of the special intakes. 

No intake should be closer than 10 ft to the fan. All 
openings such as windows, doors, and hay chutes should be 
kept closed if the system is to operate satisfactorily. All cracks 
should be plugged and the barn made as tight as possible. 


Ventilation Equipment. As is the case with practically all 
types of equipment, the quality of ventilation equipment var- 
ies from excellent to very inferior. The fan is the heart of 
any ventilating system. No system is better than the fan 
used. There is no application more severe for a fan than the 
ventilation system in a livestock barn. It must operate con- 
tinuously over long periods and exhaust dust, moisture, and 
ammonia fumes, all of which play havoc with motors if al- 
lowed to come in contact with the windings and interior 
mechanism. The motor should be totally enclosed and be 
equipped with bearings that require lubrication only once 
during the ventilating season. Because of their unstable speed 
characteristics and low-starting torque, shaded pole motors 
are not suitable for this application. Split-phase or capaci- 
tator motors have proven to be satisfactory. 

The fan frame and blade should be non-corrosive to re- 
sist the attack of the moisture and gases to which it is sub- 
jected. It should have non-overloading characteristics and be 
capable of operating against wind pressure without over- 
loading the motor. It is very important to select a fan with 
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the correct capacity for any ventilation job. The capacity 
of any fan depends on the type, number, and pitch of the 
blades as well as the diameter. Formerly all manufacturers 
rated propeller or disk fans on diameter rather than the 
amount of air they would deliver. In fact, some fans are still 
rated on that basis. 

In 1939 a group of propeller fan manufacturers organized 
the Propeller Fan Manufacturers Association, and this associ- 
ation has adopted a standard test code for propeller and disk 
fans as sponsored by the American Society of Heating and 
Ventilating Engineers and the National Association of Fan 
Manufacturers. All fans bearing the certification insignia of 
this association have been tested by its code and the rat- 
ings are certified to be correct. This insignia assures the pur- 
chaser that any fan bearing it will perform according to the 
manufacturer’s rating. 

Controls. Whether the temperature or the humidity or 
both should be controlled is another question to which we 
have no definite answer. To date, temperature control is the 
only one that has worked with any degree of success, and is 
the one most widely used. This is largely because thermo- 
stats are more reliable than humidistats. Thermostats are more 
rugged, and if rust-resistant ones with enclosed contact points 
are used, they work quite satisfactorily. On the other hand, 
a humidistat is rather delicate, especially the element. When 
used in a dairy barn or poultry house, they work fairly well 
for a time. Before long the moist dust in the barn collects on 
the element causing it to become insensitive to moisture 
changes in the air. The elements are so delicate that it is 
practically impossible to clean them without damage. 


PouLtTry HOusE VENTILATION 


One of the greatest problems that the poultryman has 
is keeping the litter dry. If he can do this, he can eliminate 
the job of changing the litter, reduce the number of dirty 
eggs, and provide a more sanitary condition for the birds. He 
is also concerned about drafts, low temperatures, objection- 
able odors, and condensation of moisture on the walls and 
ceilings. 

The ventilation of poultry houses is similar in many re- 
spects to that of dairy barns. However, in designing the sys- 
tem more consideration must be given to certain factors than 
in the case of dairy barns. It must be remembered that a hen 
is a much smaller heating plant than a cow and that there is 
much more air space per animal unit than in any type of live- 
stock shelter. George W. Kable® in a paper, entitled “Electric 
Ventilation of Poultry Houses” published in the February, 1946, 
issue of AGRICULTURAL ENGINEERING, presented a very able 
discussion of various factors involved and gave brief sum- 
maries of the findings of several investigators. 

To keep the litter dry in any poultry house two things 
must be accomplished, namely, (1) remove the moisture given 
off by the birds (about 1/3 lb per 4-lb bird per day) and (2) 
prevent the moisture in the air at the floor level from con- 
densing in the litter. This accomplishment requires some type 
of positive ventilation and some means of keeping the floor 
litter slightly warmer than the air directly above it. 

An electric ventilation system, if properly selected and in- 
stalled in a poultry house with walls of sufficient heat re- 
sistance, will effectively remove obnoxious odors and exces- 
sive moisture. It may not, however, solve the problem of 
wet litter where one or more of the following conditions ex- 
ist: (1) Not enough floor space per bird, (2) excessive spill- 
ing of water around drinking fountains, (3) opening of win- 
dows near the fan, (4) cold, uninsulated floors, or (5) poor 
drainage in case of concrete floors. 

Most of these conditions result from poor management. 
The use of deep, dry litter will often solve the problem of 
cold floors. Concrete floors in contact with the ground on 
well-drained sites are usually warmer than floors with an air 
space under them. However, some type of vapor seal should 
be used or a layer of gravel or cinders used to prevent the 
capillary movement of moisture from the ground to the con- 
crete floor. 
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The same type of system used for dairy barn ventilation 
has been used successfully in poultry houses. The amount of 
air which should be used has not been too well established. 

Investigations conducted by the poultry husbandry and ag- 
ricultural engineering departments*® of Cornell University have 
indicated that for light breeds, such as Leghorns, 2 cfm per 
bird, and for heavy breeds, such as Plymouth Rocks, 2 2/3 
cfm per bird is satisfactory in poultry houses with walls hav- 
ing a heat resistance of about 2. Another way to arrive at the 
fan capacity is to base the required air flow on the floor area. 
The general recommendations on floor space to be provided 
per bird are 3sqft for light breeds and 4sq ft for heavy 
breeds. Assuming that these recommendations are followed, 
the fan capacity may be calculated on the basis of 2/3 cfm 
per sq ft of floor space used by the birds. This rate of air 
flow has proven to be quite satisfactory in numerous installa- 
tions. 


The same type of intake used in dairy barn ventilation is 


satisfactory for use in the poultry house. One intake with an’ 


area of 60 sq in should be provided for each 250 sq ft of floor 
space in larger houses. There should be one intake in each 
corner of the house. The remainder of the required intakes 
should be evenly spaced around the walls. No intake should 
be within 10 ft of the fan. 


In the case of small poultry houses it may be advantage- 
ous to use smaller intakes in order to get better distribution 
of the incoming air. As in the case of dairy barns, the in- 
takes and fan should be located in relation to each other so 
that the fresh air will sweep through all parts of the house 
in traveling from the intakes to the exhaust duct without 
leaving any dead air pockets. 


In poultry houses with the perches located along one side, 
the fan and exhaust duct should be located about the center 
of that side and the intakes distributed along the ends and 
opposite side. Such an arrangement will prevent the cold air 
from the intakes spilling on the birds at night when they are 
on the perches. 

The method of ventilating poultry houses just discussed 
has proven to be very satisfactory to a majority of poultry- 
men using it. Several poultrymen, however, prefer higher 
temperatures than they have been able to maintain. Some 
have been trying some supplemental heat and report very fa- 
vorably on its use. It has been stated by several investigators 
that 20 to 22 F is the critical temperature for active hens and 
32 to 40 F for inactive hens. Some poultrymen report that so 
long as the temperature in the laying house does not go lower 
than 20 F no reduction in egg production has been noted. On 
the other hand, others maintain that for best production a 
minimum of 40 F should be maintained. More definite infor- 
mation is needed on this question and others listed by Kable’. 

It should be borne in mind that, although experience has 
shown that electric ventilation is well justified in a poultry 
house, it is only one factor in poultry house management. It 
will not counteract poor management practices. 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Notes on Ultrasonics, Feed Grinding and 
Mixing, and Placement of Radioactive Fertilizer 


Ultrasonic Investigations. The Division of Farm Electrification, 
USDA, has a high-intensity ultrasonic generator which has been used 
for preliminary studies with other divisions of the BPISAE and in co- 
operation with other ARA bureaus. The studies have indicated some 
of the practical agricultural applications of ultrasonics and some of 
the problems in applying high-frequency sound radiations produced 
electrically. 

Agricultural engineers Lowell E. Campbell and Leonard G. Schoen- 
ieber list the following agricultural uses of ultrasonics as seeming to 
warrant immediate investigation: biological effects on plant and animal 
naterials, bacterial control, sterilization or pasteurization of milk and 
other food products, homogenization of milk, emulsification and near 
dispersion in liquids, coagulation of particles suspended in fluids, and 
control of insects and diseases. 

In cooperation with the Bureau of Entomology and Plant Quaran- 
tine the engineers tested ultrasonic effects on insects and killed mos- 
quito larvae in 5 sec. The limited tests showed the percentage of 
mortality of the larvae to be directly correlated with the amplitude of 
the waves and, within limits of the experiment, the percentages did 
not differ significantly with length of exposure. On examination mos- 
quito larvae killed by high-intensity sound waves appeared to be lit- 
erally torn apart. Under similar conditions larvae of the codling moth 
required exposures of up to a full minute for killing. When they were 
imbedded in fruit, these larvae apparently were undisturbed. 

The Bureau of Entomology and Plant Quarantine was also inter- 
ested in whether ultrasonic sterilization of citrus fruits offered a feas- 
ible means of fruit fly control. The cooperative tests on orange juice 
were discouraging because they indicated that the amount of vitamin 
C remaining after exposure was inversely related to the time of ex- 
posure. 

Other Farm Electrification Division tests indicate that the germina- 
tion period of certain seeds and tubers may be reduced by treatment 
with ultrasonics and that particles of DDT can be reduced by ultra- 
sonic vibration to smaller size than has heretofore been possible by 
the usual processes. , 


Feed Grinding and Mixing. W. M. Hurst of the Division of Mc- 
chanical Processing of Farm Products has completed a report on his 
study made in cooperation with the Farm Credit Administration's Co- 
operative Research and Service Division of plant design and opera- 
tions in 26 farmers’ cooperative feed grinding and mixing plants in 11 
states. This is Miscellaneous Report 125, “Farmers’ Cooperative Feed 
Mills — Plans and Operations,’’ issued by FCA October, 1948. 

While a few large feed manufacturing plants were included in 
Mr. Hurst's survey, the study was confined largely to those serving 
farmers in a community or area with similar feeding practices. The 
number of different feeds manufactured range from 7 to 26 at the 
various batch and line mix-type mills. The small batch mix plants 
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ranged in capacity from 1 to 2 tons per hour, batch manufacturing 
plants from 10 to 18 tons per hour, and line mix plants from about 20 
to 30 tons per hour. 

Several of the mills visited had bins, an elevator, a mixer, or some 
other piece of equipment which constituted a bottleneck in operations. 
Findings indicate that it is usually advisable to plan a complete mill 
from the ground up rather than to place feed-making equipment in 
an existing warehouse or other building. In a converted plant it is dif- 
ficult to arrange an efficient flow of materials through the various steps, 
with the result that operating costs are high. 

The report of this study includes sketches of the several types of 
mills, some of them showing suggested changes in equipment and lay- 
out for possible improvements in performance. Other topics considered 
are labor requirements, warehouse handling, one-floor operations, 
simplified construction, bins, and machinery. 

Mr. Hurst is the author of two previous FCA reports in this se- 
ries: “Layout and Operations of Cooperative Poultry Dressing Plants,” 
which is No. 101, and No. 107, “Farmers’ Produce Markets in the 
United States, Part II: Plans and Facilities." These were issued in 
December, 1946, and May, 1947, respectively. They have been rather 
widely used by cooperatives building and remodeling their plants and 
modernizing their equipment. 


Placement Machinery for Radioactive Fertilizer Experiments. Ex- 
pansion of field tests with radioactive materials, particularly phosphorus, 
to include several states in addition to the five where work was done 
this year was discussed at a meeting of soil scientists of BPISAE and 
17 state agricultural experiment stations and representatives of the 
Atomic Energy Commission at Beltsville, November 29 - Dec. 2, 1948. 
The conference reviewed cooperative work this past year in New 
York, North Carolina, Georgia, Iowa, and Colorado. States also rep: 
resented at the meeting were: Pennsylvania, Maryland, Virginia, North 
Carolina, Florida, Mississippi, Texas, Ohio, Indiana, Missouri, Wis- 
consin, and California. 

Glenn A. Cumings, in charge of the fertilizer placement project in 
the USDA Farm Machinery Division, addressed the conference on 
“Fertilizer Placement Machinery Adapted for Experiments with Radio- 
active Fertilizers.” The adaptation of fertilizer placement machinery for 
use with radioactive phosphates, he explained, is mainly concerned with 
the fertilizer-dispensing system. Protection of workers against harmful 
radiation and contact with air-borne dust particles of the radioactive 
material are the principal considerations. 

Safety provisions include (1) a type of hopper in which a minimum 
amount of material can be deposited for a single continuous operation; 
(2) dispensing of all material from the hopper during each run; (3) 
shielding of the material in the hopper by 1/6 to 1/4 in of aluminum 
or its equivalent weight of any other material (a thickness of 1/6i in of 
inum is considered an effective shield, but a thickness of 1/4 in pro- 
vides unquestionable protection); (4) elimination of pockets, ledges, 
and obstructions where the material may accumulate, also avoiding 
the use of improperly designed furrow openers which may readily 
clog, and (5) transparent shielding in such areas as may be required 
to detect easily accumulations of the material and to permit visibility 
when loading the hopper from suitable containers. 

Minimizing the escape of dust is obviously one essential safety pro- 
vision, and should include as complete enclosure of the hopper and de- 
livery tubes as possible or feasible. Broadcasting of fertilizer by 
placement in closely spaced furrows prevents the excessive dispersion 
of dust in the air which accompanies surface broadcasting. Endless- 
belt-type hopper machines adapted for this work at the Agricultural 
Engineering Laboratory, Beltsville, were described in Research Notes 
in AGRICULTURAL ENGINEERING for July, 1948. 
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This picture shows part of the crowd of more than 1300 representatives of government, industry, state colleges and experiment stations, and farmers 
from eighteen states and two foreign countries watching the demonstration of cotton strippers and other cotton mechanization equipment held in 


connection with the Belt-Wide Cotton Mechanization Conference at Lubbock, Tex., October 14 to 16, 1948 
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Nominations for 1949-50 ASAE Officers 


HE NOMINATING Committee of the American Society of Agri- 

cultural Engineers has placed in nomination the following members 
of the Society for the various elective offices to be filled at the next 
annual election of officers to be conducted by letter ballot: 


For President: 
Frank J. Zink, consulting agricultural engineer, Frank J. Zink Asso- 
ciates, Chicago, III. 


For Councilor: 

John R. Carreker, agricultural engineer, Soil Conservation Service, 
U S Department of Agriculture, Watkinsville, Ga. 

Fred A. Kummer, head, agricultural engineering department, Alaba- 
ma Polytechnic Institute, Auburn. 


For Councilor: 
K. W. Anderson, research engineer, Deere & Company, Moline, III. 
E. W. Tanquary, engineering specialist, farm implement division, 
International Harvester Co., Chicago, IIl. 


For Nominating Committee: 

O. C. French, head, agricultural engineering department, Cornell 
University, Ithaca, N. Y. 

W. E. Meek, senior agricultural engineer (BPISAE), U S Depart- 
ment of Agriculture, Stoneville, Miss. 

R. M. Merrill, agricultural engineer, Deere & Company, Moline, II. 

Aldert Molenaar, professor of agricultural engineering, State Col- 
lege of Washington, Pullman. 

J. A. Schaller, advertising manager, Rilco Laminated Products, Inc., 
St. Paul, Minn. 

D. G. Womeldorff, manager of rural sales, Public Service Co. of 
Northern Illinois, Chicago, Ill. 

The By-Laws of the Society provide that by March 1st of each year, 
the Secretary of the Society shall mail each member, entitled to a vote, 
a ballot stating the names of the candidates for elective office to be 
filled at the next election. 


New Record Interest in ASAE Winter Meeting 


TTENDANCE at the Winter Meeting of the American Society of 

Agricultural Engineers in Chicago, December 13-15, reached a new 
high with a registration of 784. This may be interpreted as the result 
of a combination of influences, including the growth of the Society, 
a strong program, and increased support for agricultural engineering 
work by both industry and public service agencies. 

The program, which cannot be reviewed here in detail, closely 
followed the outline published in advance of the meeting. 

Even with the larger attendance and increased numbers of new 
members and visitors present for the first time, the meeting retained 
its characteristic businesslike atmosphere, with close attention to the 
scheduled sessions, and with many making the most of time between 
sessions to talk shop with old and new acquaintances. 

A committee from the Chicago Section of the Society provided a 
new and valuable service in helping to handle registration and public 


Least conspicuous, but one of the most active spots at the ASAE winter meeting in Chicago was the ‘‘press room’’ where a special committee of 
the Chicago Section made press relations history for ASAE. At the left are shown representatives of préss and radio interviewing the exper's 


A.S.A.E. Meetings Calendar 


January 20 — MINNESOTA SECTION, Dyckman Hotel, Minneap- 
olis. 


January 31 to February 2 — SouTHEAST SECTION, Louisiana 
State University, Baton Rouge, La. 


February 3— Paciric Coast SECTION, University of Cali- 
fornia, Davis. 


February 12 — MICHIGAN AREA SECTION, Michigan State Col- 
lege, East Lansing. 


March 17 to 19 — Mip-CENTRAL SECTION, Kansas State Col- 
lege, Manhattan. 


June 20 to 23 — ANNUAL MEETING, Michigan State College, 
East Lansing, Mich. 


relations matters, and otherwise expediting the smooth development of 
the meeting. 

A strong representation of engineers with the farm equipment 
industry supported the heavy, six-session schedule of the Power and 
Machinery Division. Three half-day sessions on complete units — for- 
age handling equipment, spray equipment, and tractors, — were bal- 
anced by three half-day sessions on the design problems of stress 
analysis, bearings, and hydraulic controls. 

Continued engineering progress in its field was reflected in sessions 
of the Soil and Water Division. Commercial representation and partici- 
pation in the program on drainage, irrigation, and pond building helped 
to emphasize the economic considerations involved, and the economics 
of conservation’ received professional attention in the session on that 
subject. 

Basic data, problems, and commercial developments in grain drying 
were brought together to clarify the over-all picture of this subject in 
the one joint session of the Farm Structures and Rural Electric Di- 
visions. 

Separately the farm structures group program reflected active cur- 
rent interests in light weight concrete, glued framing, heat exchanger 
applications in barn ventilation, farm building management, fire tests, 
and research. 

Engineering aspects of rural electrification were emphasized in other 
sessions of the Rural Electric Division, and commanded intensive inter- 
est. Heating, lighting, and supersonic applications, wiring problems 
and developments, research techniques, product improvement, and a sur- 
vey of current rural electric activities were the general subjects covered 
as fully as time permitted. 

A capacity attendance turned out for the Monday evening session of 
the College Division, and were briefed on recent developments in the 
field of professional agricultural engineering training. A lively dis- 
cussion followed the panel presentation of the accrediting situation, 
with particular reference to the suggestion that agricultural engineering 
training be limited to clearly distinguishable professional curriculums 
and service courses, with elimination of agricultural engineering as an 


shown at the right — Roy Bainer, A. W. Turner, A. W. Farrall, T. E. Hienton, and J. B. Kimberley 
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authorized major subject for a degree in agriculture. 

An evening round table sponsored by the Committee on Hay Har- 
vesting and Drying applied some heat to that subject. The Committee 
on Extension met in connection with its general program and then re- 
grouped to give specific attention to extension problems in farm safety 
and in farm housing. 

The Standard Oil Company of Indiana proved a gracious host to 
those who were able to accept its invitation to visit its laboratory and 
refinery at Whiting, Ind., on Thursday, following the meeting. Features 
of the trip included an introductory talk and non-technical moving pic- 
ture on petroleum refining; a guided tour of the refinery and catalytic 
cracking plant area, the candle factory and the research laboratory; 
lunch in the laboratory cafeteria; and a souvenir package of Christmas 
candles for each guest. 


Southeast Section to Meet at Baton Rouge 


HE SOUTHEAST Section of the American Society of Agricultural 

Engineers will meet January 31 through February 2, in conjunction 
with the annual convention of the Association of Southern Agricultural 
Workers, on the campus of Louisiana State University at Baton Rouge. 
One feature of the meeting will be a full-day program (February 3) 
on cotton mechanization, sponsored jointly by the Southeast and South- 
west Sections and the Power and Machinery Division of ASAE. 

G. I. Johnson, chairman of the Southeast Section, will preside at 
the opening session of the meeting on Monday, January 31. Machinery 
ind chemicals for weed control and for insect control, peanut harvest- 
ing machinery, and a new sweet potato harvester are to be covered in 
this session. 

A symposium on agricultural engineering curriculums, followed by 
another on extension methods, will occupy the afternoon session, at 
which R. H. Driftmier is to preside. 

Crop drying will be the main subject for the Tuesday forenoon 
session, with Southeast Section Secretary Harry Dearing presiding as 
chairman. Small grain and peanut drying are scheduled for specific at- 
tention, along with the North Carolina farm crop drier and drying 
crops with chemically dried air. 

Farm structures are to be the main subject of the Tuesday afternoon 
program. John W. Weaver, vice-chairman of the Southeast Section, will 
preside. Extension methods, dairy structures, lightning protection, and 
termite control are the specific phases of farm building progress to be 
discussed. This session is to close with a motion picture on modern 
land clearing. - 

The annual business session of the Section is scheduled for 4:00 
p.m., and the annual Section banquet at 7:00 p.m. 

Concurrent programs on cotton mechanization and on irrigation will 
fill the final day. 

The joint program on cotton mechanization will open with contribu- 
tions on stalk disposal and land preparation. Elimination of hand thin- 
ning by flame, mechanical chopping and cross plowing, and planting to 
stand; and cultivation and weed control will occupy the remainder of 
the program. 

In the afternoon mechanical harvesting will be considered, with con- 
tributions on strippers, spindle pickers, and cost and efficiency. Contri- 
butions on ginning mechanically harvested cotton will round out this 
crop-cycle treatment of cotton mechanization. 

Irrigation sessions will feature a symposium on pumps, a committee 
report on supplemental irrigation in the Southeast, and reports from a 
number of observers on irrigation field results. 
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Copies of the program and other information about this meeting 
may be obtained from Harry Dearing, secretary, Southeast Section, 1010 
Brown Marks Bldg., Birmingham, Ala. 


Pacific Coast Section Program 


HE PACIFIC COAST Section of the American Society of Agricul- 

tural Engineers will hold its 27th annual meeting in the Agricul- 
tural Engineering Building on the University of California campus at 
Davis, on February 3. The meeting will be preceded by a two-day rural 
electrification conference at Davis, which offers a program of particu- 
lar interest to agricultural engineers. 

There is also scheduled on the two days following the Pacific Coast 
Section meeting — February 4 and 5 —the annual farm machinery con- 
ference that has been sponsored for a number of years by the agricul- 
tural engineering division of the University of California. This confer- 
ence also offers a program of special interest to agricultural engineers. 

The forenoon program of the Pacific Coast Section meeting on 
February 3 will open with an address by Dean of Agriculture K. A. 
Ryerson on an enlarged college of agriculture. This will be followed 
by Ray Bainer, head of the agricultural engineering division of the 
University of California, who will discuss the research programs under 
way by his division. He will be followed by a talk on weather and frost 
protection research by Dr. F. A. Brooks of the same division. 

Two other papers, one on water irrigation needs of the Pacific 
Coast, by Irvin H. Althouse, engineer of the Terra Bella Irrigation Dis- 
trict, and the other on water and power needs of the Pacific Coast by 
G. C. Tenny, editor and publisher of Electrical West, will conclude 
the forenoon program. 

A luncheon session will be held at the University Airport and will 
include, in addition to the Section’s business session, a talk by C, H. 
Hopkins, a California farmer, on the contributions of flying to farming. 

The afternoon program will open with a paper on instruments for 
heat measurement by C. F. Kelly and T. E. Bond, USDA agricultural 
engineers. W. J. Welker, service manager, John Bean, (Western) 
Division, Food Machinery Corp., will discuss the subject of marketing 
research ideas. Professional registration of agricultural engineers will 
be the subject of a talk by P. H. Calahan, executive secretary of the 
(California) State Board of Registration for Civil and Professional Engi- 
neers. The closing number on the program will be a talk on standard- 
ization by C. T. Rasmussen, chief engineer, John Deere Killifer Co. 

For copies of the program and other information concerning the 
meeting, persons interested should write Section Secretary W. W. Weir, 
320 Hilgard Hall, University of California, Berkeley 4. 


Sprague New Pennsylvania Section Chairman 


IHE PENNSYLVANIA Section of the American Society of Agricul- 

tural Engineers at its last meeting elected David C. Sprague, pro- 
fessor of agricultural engineering, Pennsylvania State College, as its new 
chairman for the ensuing year. The new vice-chairman of the Section, 
elected at the same meeting, is Walter W. Carson, manager, rural 
service department, West Penn Power Co., Pittsburgh. Elwood F. 
Oliver, instructor in agricultural engineering at Penn State, was elected 
secretary-treasurer of the Section. 

The meeting at which these elections took place was a two-day af- 
fair, the first day's sessions being held at Hotel Green Gables in 
Lewiston. The program, held in the afternoon,. was a symposium on 
dairy barn ventilation. The Section dinner was held the same evening 


(Left): John Wessman, second from right, vice-chairman, Chicago Section, was in charge of publicity for the ASAE winter meeting, ably assisted 


by George Singer, extreme left, and Wendell Dean, on Wessman’s right. 


J. P. Daneluk, extreme right, engineered the press conferences and pro- 


duced the press releases. Mrs. Swanson, behind the typewriter, did ‘‘yeowoman’’ service for the press room crew. Standing, left to right, Earl 
Anderson, member, ASAE Council, and Dawson Womeldorff, chairman, Chicago Section . (Right): B. D. Moses and A. W. Farrall, chairmen, 
respectively, Rural Electric and College Divisions, confer with ASAE President A. J. Schwantes, at extreme right, during ASAE winter meeting. 


oe Pe ee nek ae: age Chigiees’*: || iy, aS eae ane Sree Se. a Ge 
is he ee ria Bre iy * aera it eee oe oe ea Te. eee PNB : : 
a: alte : a. 1 aes I oc . eo A ge ee ce rH 
i en: ees.” Rye a Pa eae ne eee Dees a ati) Ae . 1 S 2 
oi ae” oe ae Re ng ee: ee “i eer. aie. a : oe 
| . 4 
ri 
ee | 
r 
i” 
_ 
: 
| 
I 
: 
] e 
: ; 
4 ‘ 
> aa eo owe ies Ge Cae a be. ee ~~ _* ‘ " ? 
4 ae ae ‘ waamie te AE ‘Fag ii . > “y s oe co ae aes 
Bt ee a ee weg Ce Wek ae a a j : SS o 
aS a ie aa eet . if gt ee i : i. a ‘ ry Pee Sg 
peg oy, a oS ‘Gon gee iy mm hire _ : — —— ; 2a SS A . 
Bae |S aa oe yl a oe i ~ xy roe * : ee i 
aan CESS ae. a 4 i og oe R] B ~F > ~ = > we ee ee Re me 
ae a eee ee Eig ae ; : | | . —— ‘ ee 1. ial i : 
waa fe ae ae SS ie ” - 7m ie ol ei. ek, 7 ee. — 
ay * ha aes. am eee a 42). see a ek 
>. me) bee ie ce a os - - ie’ 4 ae — : ; Setar, : 
ee ee - a . ar Le be eae a a. % 
a a ceo ¥ .% S . 2a . Sr (i Si © oem i ae eae ae ad 
ae a wees : a en iE ES Eg ; a Ry Me Oy pat . 
ies ON AS ee oe 
— ‘oe ek eee Mi on | ee eB 
i . pete, t, Fe, en ae Be 
a ey a a hl (ill faa i a 
2”—lClU ee . és ae SS ey ee OS, ae ieee eee Pe as 
a ee eee — (eo Se Se gee 
Bs: ~ ? 3 ly ott © : siete a Tee : Sr “Vt 
ide ——_ ha eS ‘ : mie 
Me = — 
é , . “eh. ; * 
a 
f 
8 
ae e a a oe 3 se: <a es et eae Rr 10 it Sn Rei oat yea ty 2 aa aia as ate. 2 sie ; 
Pea |e ee. TE ON ee ae Bea: 
silat So sa] Bd ee = BC cr hem nnd bok > nee fee: Yee abet OE Se a ee x a “ear 
OPER ce cree are ine eee eee Sane 8 ms er ee dee. ae SAMS So ee 3 a Bie a 35 wee some 


36 


with Ausmus S. Marburger, general manager of Hertzler and Zook Di- 
vision of the Sperry Corp., presiding toastmaster. A. W. Clyde, pro- 
fessor of agricultural engineering at Penn State, was the dinner speaker, 
his subject being on the place of the engineer in industry. The dinner 
was followed by a round-table on forage crop handling equipment. 

The session on the second day of the meeting, November 3, was 
held in the agricultural engineering building on the Penn State campus, 
with E. K. Bonner, Jr., retiring chairman of the Pennsylvania Section 
presiding. The program featured chemical weed control, vacuum crop 
blowers, small riding tractors, and mow curing of hay. 


Alabama Section Presents Good Program 


UXTY AGRICULTURAL engineers (mostly members of the Alabama 

Section of the American Society of Agricultural Engineers), student 
agricultural engineers, and other persons interested in the field of ag- 
ricultural engineering, assembled at Birmingham, Ala., at 1:00 p.m., 
Friday, December 10. From there the group proceeded to the Fairfield 
steel mill of the Tennessee Coal, Iron, and Railroad Co. where Harry 
Dearing conducted the group on a tour to observe the blast furnaces, 
open-hearth furnaces, booming mills, and rolling mills. From the Fair- 
field plant, the group was taken to the Ensley plant for a trip through 
the basic slag fertilizer mill. 

At 7:00 p.m., a meeting was held at the Molton Hotel with Section 
Chairman E. C. Easter presiding. Following the dinner, two discus- 
sions were held. The first conducted by Harold M. Schudt, general 
manager of the Allis-Chalmers Mfg. Co.'s plant at Gadsden, Ala., on 
the purposes and progress of this plant. Charles Christopher, president, 
Gadsden Steel Buildings, Inc., Gadsden, Ala., introduced David Poor 
of the Great Lakes Steel Corp., who talked on the use of the Quonset 
building for farm structures. 

At 9:00 a.m., Saturday, December 11, the Section met in the audi- 
torium of the Alabama Power Co.'s building for a meeting presided 
over by Section Vice-Chairman W. A. Womack. Fred G. Mylius, 
Thomas Steel Products Co., Birmingham, talked on the use of aluminum 
buildings for farm structures. A panel discussion on rural electrifica- 
tion led by Harry B. Pfost followed. E. C. Easter, of the Alabama 
Power Co., discussed the growth and history of rural electrification. 
FE. H. Chambers of the Alabama Agricultural Extension Service talked 
on the relationship of the extension service to the farmer. Joe Hixon, 
rural service engineer, Alabama Power Co., led a discussion on the 
relationship of the utility engineer to the farmer. A panel discussion 
of soil conservation was led by F. E. Kummer, head of the department 
of agricultural engineering, Alabama Polytechnic Institute. Lawrence 
Ennis, agricultural engineer with the Alabama Extension Service, led 
a discussion on Alabama's drainage district law. Tom Peacock, Florida 
Land Clearing Equipment Co., Jacksonville, Fla., gave a discussion on 
the use of their equipment in land clearing, which included a movie 
showing the equipment being used for clearing land of trees, brush, 
and rocks. 


AGRICULTURAL ENGINEERING for January, 1949 


Conservation Research 


To THE Eprror: 


WAS VERY MUCH interested in the fine editorial, entitled ‘“Con- 

servation Research” in AGRICULTURAL ENGINEERING for November, 
1948. 

Too often, the basic importance to a sound soil and water conserva- 
tion program is overlooked. In the final analysis, of course, what 
counts is the application of research findings to the solution of prob- 
lems on farms and ranches of the country. But research must come first 
and, as your editorial so aptly points out, there is no limit to -the 
amount of knowledge which it might produce. 

It was very encouraging to find such a clear analysis of the im- 
portance of soil conservation research, not only for increasing farm 
productivity and income, but as an activity of “continuing interest to 
the whole human race.” 


Regional Conservator (Region 2) 
Soil Conservation Service, USDA 


Tuomas S. BUIE 


Minnesota Section Meets January 20 


HE MINNESOTA Section of the American Society of Agricultural 

Engineers will hold its annual dinner meeting at 6:15 p.m., Thurs- 
day, January 20, in the Tropical Room of the Dyckman Hotel in Min- 
neapolis. All members of ASAE, whether members of the Minnesota 
Section or not, and other persons interested, are cordially invited to at- 
tend this meeting. 


The feature of the program will be a combined talk and exhibit on 
the subject “Research and Chemurgy’ by V. S. Peterson of the ex- 
tension division of E. I. DuPont de Nemours and Co. 


A short business session will be held at this meeting for the in- 
stallation of new officers of the Minnesota Section for the ensuing year. 


Michigan Moisture Testing Papers Available 


OUR PAPERS on moisture testing methods, by S. T. Dexter, section 
of farm crops, Michigan Agricultural Experiment Station, East Lan- 
sing, have been reprinted from the Station's Quarterly Bulletin. 


In their order of original publication they are ““A Method for Rap- 
idly Determining the Moisture Content of Hay or Grain’’ (November, 
1947), “A Method of Estimating Whether Hay or Grain Will Keep in 
Storage” (November, 1947), “A Colorimetric Test for Estimating the 
Percentage of Moisture or the Storage Quality of Farm Products or 
Other Dry Materials’’ (May, 1948), and “An Oil-Distillation Method 
for Determining the Moisture Content of Farm Crops’ (November, 
1948). 


PORTABLE ALFALFA MILLS Cut MILEAGE AND SPEED Crop TO MARKET 


At Cozad, Nebraska, called ‘‘the world’s greatest alfalfa producing and shipping center’’, the Brown Brothers Company operate two large portable 
alfalfa mills. The outfit shown at the left includes a 36-in hammermill. 
this mill and then bagged and loaded on to a truck for immediate shipment to market. 
loading platform of this outfit with a tractor-mounted mechanically operated fork. 


required at the sacking unit, two bagging and one stitching the sacks. 


Seven tons of alfalfa per hour are milled through the \%-in screen of 
The hay is brought from the stacks in the field to the 
Two men pitch the hay into the feed conveyor. Three men are 
Another member of the crew stacks the bags on the truck. The newest 
and largest of these portable alfalfa mills is shown at the right. This mill has a top performance record of 553% tons of alfalfa meal bagged 


in 8hrs. Both mills are powered by an International UD-24, 180-hp diesel engine. The mills and engines of these two outfits are mounted on truck 
trailers. Other sections are equipped with wheels so that they may be hauled to any location in the field 
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LINK-BELT has 
a High Speed Precision 


ROLLER CHAIN 


designed especially 
for Cylinder Drives 


Due to a special feature Link-Belt roller chain withstands impact and heavy shock 
loading due to slugging of the cylinder. 


Link-Belt roller chain gives you a positive drive yet has shock absorbing resilience. 
Link-Belt roller chain drives will give longer service than other types of drives. 


Link-Belt engineers will be pleased to discuss with you your cylinder drive problem, 
or any other application of power transmission on agricultural implements. 


Link-Belt builds drives for all farm implements. 


Chicago 9, Indianapolis 6,- Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5 
LI N K-BELT COMPANY San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities, 
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HELPING THE AMERICAN FARMER 
DO A BETTER JOB 


i &. 
, ee a 


SISALKRAFT “CASE HISTORIES” OVER A PERIOD OF 
20 YEARS IN THE FIELD OF PRACTICAL RESEARCH 


SISALKRAFT SILOS: 


It was back in the late ’20s . . . on a farm in the 
dairy belt . . . snow-fence lined with SISALKRAFT 
was used to form walls for a temporary silo. Filled 
with silage, it looked like a practical idea . . . but 
the SISALKRAFT (as it then was made) was rotted 
through by silage acids. 


SISALKRAFT researchers analyzed the cause of 
this failure . . . soon developed an acid-resisting 
SISALKRAFT that solved the major part of the 
problem . . . engineered some simple, improved 
adaptations of the SISALKRAFT-lined snow-fence 
for silos . . . and started the movement that has 
since resulted in hundreds of thousands of success- 
ful SISALKRAFT silos throughout the past two 
decades. Last year, at very low cost, farmers built 
more than 50,000 such silos, in capacities of 20 to 
200 tons . . . thus saving untold tons of silage 
that might have been wasted. 


SISALKRAFT Practical Research has been con- 
tinuous . . . aiming always to help the American 
Farmer do a better job, economically . . . as evi- 


denced by many similar achievements of SISAL- 
KRAFT on the farm. 


Should you have a problem where a remarkably strong, 
waterproof paper might be helpful, please write to 


on Chicago ¢ ~ { 


. SISALKRAFT Products ere sold by by Lumber Deolers, rs throughout America. ; 


Personals of ASAE. Members 


Fred L. Aldred, Jr., a recent graduate in agricultural engineerir g. 


of the University of Georgia, has received appointment as junior agri- 
cultural engineer, agricultural engineering divisions (BPISAE), U. 3. 
Department of Agriculture. He will be engaged in research wok 
in rough rice drying, conditioning, and storage, and will be located xt 
Beaumont, Texas. 


Clarence F. Anderson, technical representative, export departmer t, 
J. I. Case Co., was recently transferred from Buenos Aires, Argentina, 
to Santiago, Chile, where he will supervise the distribution and app i- 
cation of Case agricultural machines and implements in that country. 


Kailash Chandra, formerly employed as surveyor in the engineerii g 
department of the Allahabad Agricultural Institute, Allahabad, India, 
is now employed as agricultural engineer (chargeman) by the Central 
Tractor Organization of the Ministry of Agriculture of India. 


Warren H. Corbet has recently accepted appointment as an hydrol>- 
gic engineer in the Bureau of Reclamation, U. S. Department of the 
Interior. He is located at Grand Island, Neb., office of the Bureau, amd 
is engaged in work connected with the Lower Platte River Basin. 


Arjen J. Geerts has resigned as manager, farm equipment divisica, 
export department, Montgomery Ward & Co., to join in forming the 
Associated Manufacturers International Corp., an association repre- 
senting a group of independent agricultural equipment manufacturers 
interested in foreign markets. 


Arthur H. Hemker has been appointed manager of the farm in- 
dustry division, apparatus department, General Electric Company. He 
succeeds G. A. Rietz in this position, and was formerly in charge of 
product development for the division. 


John C. Keplinger, vice-president in charge of sales, Hercules Motor 
Corp., Canton, Ohio, was promoted to the position of executive vice- 
president of the Company at a meeting of the board of directors in 
December. Mr. Keplinger has been associated with Hercules since 1926 
and has served progressively as a member of the sales staff, sales 
manager, and vice-president in charge of sales. He will continue to 
direct the sales activities of the company. 


Frederick A. Lyman, formerly an account executive with Fuller & 
Smith & Ross, Inc., Cleveland advertising agency, is now product edu- 
cation manager of Harry Ferguson, Inc., at Detroit. 


Horace L. Mitten, Jr., a recent graduate in agricultural engineer- 
ing of Michigan State College, has received appointment as assistant 
professor in the department of dairy technology, Ohio State University, 
He will be engaged in teaching dairy plant engineering. 


G. A. Rietz, formerly manager, farm industry division, apparatus 
department, General Electric Co., was recently made manager of the 
educational service section in the customer relations division of the 
executive department of General Electric Company. Mr. Rietz is a 
past-president of the American Society of Agricultural Engineers, a 
past-chairman of the Society's Rural Electric Division, and presently a 
member of the Council of the Society. 


Roy T. Tribble has resigned as instructor in agricultural engineer- 
ing at Michigan State College, to accept appointment for full-time re- 
search in irrigation practices with the agricultural engineering depart- 
ment of the Hawaii Agricultural Experiment Station at Honolulu. 


John E. Wetzel has resigned as rural electrification specialist, Tenn- 
essee Valley Authority, to become district manager of the Southern 
States Cooperative at Benson, Md. 


J. H. Wetzel is being transferred from his position as head of the 
safety and health section, Soil Conservation Service, U. S. Department 
of Agriculture, Washington, to become chief of the water conserva- 
tion division of SCS Region No. 1 at Upper Darby, Pa. 


Necrology 


EDMUND CHESTER SAUVE, professor of agricultural engineeriny: at 
Michigan State College, passed away at his home in Lansing, Decem- 
ber 2, at the age of 61, following a brief illness. 


Mr. Sauve graduated from Michigan Agricultural College in 111, 
with a bachelor's degree in mechanical engineering. He continued his 
training with a two-year apprenticeship in gas engines at the Se get 
Engine Works in Lansing. After this he returned to his alma 1 ater 
to teach farm mechanics. In 1915 he went to the University of ‘Vis- 
consin to teach agricultural engineering. In 1919 he returned to Mich - 
State College, and had been active in its farm mechanics and « 
cultural engineering teaching since that time. At the time of his = 
ing he was in charge of the teaching in farm power and machir ery. 

He became a member of the ASAE in 1918. He was a member of 
the Church of the Resurrection, the Holy Name Society, Richard Coun- 
cil No. 788, Knights of Columbus, and the Orpheus Club of Lansing. 
He is survived by his widow, Catherine; a son Vincent M. Sauve of 
Chicago; a brother, Emile B. Sauve of Alpena, and three grandchildren. 


AGRICULTURAL ENGINEERING for January, 1949 


i 


Eee TOT UE Vee 


ib 


pes 


Lee” Bee EE ey, 


ses 


Ra ape DS 5; er aS aE ee ea: eee pat cai ae. 
My ape Ree a “put ee o * Pies ae ht 
rs 2 Apia a ae a ee a Pegs e : ae ane 
a cies. Bie SC RI ae Se ae Se : cha uae te Same x aa. ere 
at A er 2! 5 ee : = ee Se RES, ee ee Ee Re CCP ees eee ee ae ts ee een 
fc 7 
ae 
<i sae 
tae ee 
de = z ee —_ ! 
he 05 
Sa a ; 
he 
= ts We) Cn . = 
a ae - " 
si a ‘ ss oy ee 3 
Naa | t ata : : E 
SY sae ‘ : P £ sess 
Pe a - one iit «i : meee oT ae : oe 
ae a Brae: dy ia *: 2 et eee: 4 ra > uy ee oe ae ae i : 
or ee 3S By sees Fr Sewer OE Maye y wide ro See oe 
hates <i Posi): Oe@es wage: Se EUS ; ies ee 
si Rae Be eee. 3!) a ere ee 
Bases: Pon aa — eae ae ot ee Nae 
ae i pe ae Pag ig vad ets tS se ae a : il ini ' 
Paci vlc Sees et es. “Se Pst ° fO% Esa Peees ett 
Saag Hie r eee oh i ® i gaia Ss i j ‘ ee ie % + aw 
5 aes i | i ee ; ee Leacegeas 
ey 7. RGemmereos) Tic kee sg, Pee M4 he : 4 
ae PR es fi erege. 3) $2>, es eC haae 1 
Bee (te he eS at atte Bedirl: a 
ee RO Pea ee EE aay sae 438 : 
Re yt pg ETE OS ee eee } cee £ . oa Saas z r. 
pe Sar tees Soren ee eee Nee aEEE: eae Us : 
Sear, ete es 2 Sire PME we et? ' Sees ee ae a 
ioe tay eae Bees ft 3 43 ERS Suit ; Eee paee) ; i. 
Soe ea heeeera tee Vee, 2 oe oe i fad “fp ae 2 | : 
gli ge any be ee Au it iH sapeaeat f 
ey AE poy es) | tie eames foe Oe ee 3 , 1 3 3 Ee é : 
Pee ee o. Pt : Bee es as i ee a 7 : 3 ¥ 2 5 
ea Miteeddy.. iX Br REE Tata Et EE: | MEACELSS ESE : 
See ls, - me A ee ia ki's 3 ig TOR TE h ; 1% rey cre et ta | = 
a ies 2s ee one ee qe ati Bat thee i 3 5 2 ee Seas 3 
apie etiees bo eee SAR eees it ] , a 3 j 
aie “ies He eas Bret i ete e a? 4 bee F 7 
S e 2 ga ae aH ea oe & os » Fa ae : Co ah SRM. i = 4g 34 f 7 : q 
RE - Reet ete sin ap Aaa £34 ba eaters» Palen ; ii 
ey Pees aa ee ae Hittite ia : t 
— fey, i Sincns emer t) Lids ts eR 
a rite ae * Sener. REA eS MOREE cee 7 
en. ete eet ee es TM Ch . 
a 4 
ies 
a 
MAES ic 
pont, 
een me 
ee 
eae. 
ae 
ee 
eae ae 
a a a 
he : 3 Be 
oe say ee 
aaa 
oe a 
re Dept. AE 
Bin Taal ¥ 
aed, aa i os sai ( - Se a Se * 
eae 219 eae ai Pea, ae Ng. Soave 
ay eis * e a ae a 
a po ie i: EL) 
: ; Cae s ig Pie reer a ¥ He : ae oh a ‘4 
es ae e ; This r 
fo S = : expai 
beet is de 
Me 2 
5 
ep 
Pay 9 38 ee AG 
eS 
> ee 
A ela 
Pe er nee es re tees . . 7 . : 
Se a a ee eee ERG ee. - an i aime Nee reer Bros ° OT ae a agra) sae “ae Be a bars 
ceaa aie ae es eae Bei Cees’ Se ae. em eee, Se ee eeuatees ey 9 ic ea RY 
eM yh ty Ramer cn ee alee Seas. ae, ee nee a net ca 5 
oF). i: SN haar Sf ee gH HOR eR a, ne > aes,” coe a Brats : ones hei 


Tis modern building symbolizes the 
expanded service facilities of IH 


NOW chee 3 Farmatls | 


RESPOND TO THE MAGIC OF 
FARMALL Touch-Control 


You sit relaxed on the comfortable seat—and “tell” the imple- 
ment with your finger what you want to do. Like magic, 
Farmall Touch-Control gives you complete implement control, 


Raising, lowering and adjusting of implements is com- 
pletely effortless. Just drop a finger to a pencil-size lever and 
command the responsive, two-way hydraulic power of Farmall 
Touch-Control. 


See Farmall Touch-Control at work! Raise your plow over a 
grassed waterway at regular speed. Drop the plow without 
missing a foot of tillable land. In planting or cultivating, even 
in point rows, you can go full speed right up to the ends of 
the rows, because Farmall Touch-Control instantly raises the 
implement from the ground. Turn without time-loss. Start 
back without leaving “ragged” edges. 


Your Farmall Cub—your Farmall Super-A — your Farmall C 
—each has its place as a single tractor on many farms and as 
an additional tractor on other farms. Each has its own line of 
matched, direct-connected, quick-change implements that 
team with Farmall Touch-Control. 


Your Harvester dealer has a special folder about Farmall 
Touch-Control. Ask him for one, or send direct to us. 
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FARMALL CUB... com- 
plete mechanization for 
small farms, additional 
power for large farms. 


FARMALL C with Farmall Touch-Control simplifies crop- 
production on 80 to 120 acres. 
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FARMALL SUPER-A with Farmall Touch-Control... for the 


diversified farm of 40 to 80 acres. 


Listen to James Melton on “Harvest of Stars” every Wednesday Evening over CBS. 


INTERNATIONAL HARVESTER 


dealers throughout America. 180 NORTH MICHIGAN AVENUE CHICAGO 1, ILLINOIS 
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In step with modern row-crop 

spraying methods, Tuthill engineers now 
present a universal type, direct-mounted, spur 
gear pump for weed and pest control. Developed 
in cooperation with leading manufacturers and 


dealers, this new Tuthill Model 5-W pump can 

be installed on any tractor with 11%” or 134” 
spline power take-off shaft. Providing the 
dependability characteristic of all Tuthill pumps, 
this new unit introduces advancements that 
make it outstanding in spray equipment service. 
Write for complete details. 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Allan, Rodney H.—Instructor in agricultural engineering, Universi- 
ty of Maine, Orono, Maine (Mail) So. Apts 16-A. 

Anderson, Norman L.—Trainee, Caterpillar Tractor Co., Peoria, 
Ill. (Mail) 118 N. Institute. 

Bartlett, Albert B—Draftsman, Harry Ferguson, Inc., Detroit, Mich. 
(Mail) 9236 Yosemite St. 

Beckett, Frederick E—P. O. Box 1239, State College, Miss. 

Belzile, G. Jacques—Assistant design engineer, E. J. Wright Utili- 
ties, Ltd., Strathroy, Ont., Canada 

Berge, Joseph O.—305 Eighth St., Brookings, S. D. 

Booker, Samuel H.—Rural engineer, Alabama Power Co., Tusca- 
loosa, Ala. 

Brown, W. D.—Design engineer, The Oliver Corp. (Mail) 204 
Ferguson, Charles City, Iowa 

Brueck, D. A.—General farming and soil conservation contracting, 
Battle Creek, Iowa 

Bueltel, Clarence ].—Agricultural engineer, Soil Conservation Ser- 
vice, USDA (Mail) Arcadia, Iowa 

Burright, Leon C.—Farmer, Mendota, III. 

Buss, Harold H.—Salesman, Snyder Implement Co., Wooster, Ohio 
(Mail) 305 N. Grant 

Byers, Gordon L.—Assistant in agricultural engineering services, 
Nova Scotia Department of Agriculture and Marketing, Truro, N.S., 
Canada. 

Carlisle, H. M.—Graduate student in agricultural engineering, Uni- 
versity of Florida, Gainesville, Fla. (Mail) R. R. 1, Box 21-C 

Case, Paul W.—R. R. 2, c/o P. G. Booth, West Mansfield, Ohio 

Chandler, James R.—Territory supervisor, J. I. Case Co., Des 
Moines, Iowa 

Cole, George—Field instructor, Dearborn Motors Corp., 15050 
Woodward Ave., Detroit 3, Mich. 

Commer, Bennett C.—Assistant county agent. (Mail) 421 Vanden 
Vender, New Madrid, Mo. 

Conniff, Jack E.—Graduate assistant in agricultural engineering, 
Alabama Polytechnic Institute, Auburn, Ala. 

Corke, Charles P.—Hydrologic engineer, Bureau of Reclamation, 
USDI. (Mail) P. O. Box 997, Grand Island, Nebr. 

Day, Howard Q.—President, The Day Co., 306 West 69th St., 
Chicago, Ill. 

Dendy, Farris E.—Veterans instructor on farm training program, 
Center High School. (Mail) Woodland, Miss. 

Derrick, Rue V., Jr—lInstructor in agricultural engineering, A. 
& M. College of Texas, College Station, Tex. 

Devine, John J].—Flax miller and tillage contractor, Churchminster, 
Ballindrait, County Donegal, Ireland 

Dillon, Robert M.—Field engineer, Massey-Harris Co., Ltd. (Mai!) 
R. R. 1, Cokksville, Ont., Canada. 

Doherty, Philip B.—Assistant agricultural engineer, Bureau of Plant 
Industry, Soils and Agricultural Engineering, USDA. (Mail) 3104 
Oakland, Ames, Iowa 

Durrell, K. A.—Salesman, The Pedlar People, Ltd., Oshawa, On:., 
Canada. (Mail) 281 Simcoe St., S. 

Falkner, Max H.—Assistant rural engineer and architect, Agricv|- 
tural Extension Service, University of Tennessee, Knoxville, Tena. 
(Mail) P. O. Box 1071. 

Fowler, Patrick M.—Farmer, R. R. 1, Thomasville, N. C. 

Freeman, George R.—Assistant regional engineer, International Hi r- 
vester Co. (Mail) 1512 Donald St., Jacksonville, Fla. 

Friedmann, Walter J., Jr —Graduate student and laboratory assista’'t, 
Florida Agricultural Experiment Station, Gainesville, Fla. (Mail) »2 
Flavet Village. 

Funk, J. W.—Instructor in agricultural engineering, Kansas St. te 
College, Manhattan, Kans. 

Gillentine, J. F—c/o D. H. Bradford, 1498 Marjorie St., Me:n- 
phis, Tenn. : 

Gollop, R. E.—Instructor in agricultural mechanics, Provincial '1- 
stitute of Technology and Art, Calgary, Alta., Canada. (Mail) 329 A— 
17th Ave., W. 

Greathouse, Brady B., Jr.—lItinerant vo-ag instructor, Humansv’ le 
Public Schools, Humansville, Mo. (Mail) Box 245 

Grosvenor, Dale D.—Junior standards engineer, John Deere Des 
Moines Wks. (Mail) 1212 So. 3rd St., Ames, Iowa 

: : (Continued on page 42) 
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United Oil Bath Air Cleaners 
are used exclusively on 
Jacobsen power mowers. 

This Jacobsen Lawn King is an 
exceedingly popular unit for use 
on larger lawns such as 
cemeteries, parks, golf courses 
and large estates. 


HAS NO REGARD 
FOR ENGINE SIZE 


Air Cleaner Large or small, all internal com- 
protection bustion engines are vulnerable to 


harmful air-borne dust. That is why 
Jacobsen, pioneer and leading man- 
ufacturer of power grass-cutting 
equipment, protects its famous Jacob- 

sen 2-cycle lawn mower engines with 
United Oil Bath Air Cleaners. Air en- 
tering United Air Cleaner protected 
engines is free of dust and other harm- 
ful abrasives, thus safeguarding the life 
of vital engine parts. United Oil Bath 
Air Cleaners, with their complete oil 
washing action, remove over 99 percent of 
abrasives from air entering the carburetor. 


The United Oil Bath Air Cleaner illus- 
trated here is one of the 260 different United 
models. There is a size and type for every 
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PATENTS, UNITED SPEC A 


ress) c 


kind of internal combustion engine, large or 
small — for trucks, cars, tractors, buses, sta- 
tionary and portable power units. 


United engineers keep in touch with the latest 
developments in the automotive industry. New 
air cleaner models are designed to conform 


with new engine requirements. We invite your 
inquiry. 


UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER DIVISION, Chicago 28 
MITCHELL DIVISION, Philadelphia 36 


AIR CLEANERS WHEEL GOODS METAL STAMPINGS DOVETAILS 
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Applicants for Membership 
(Continued from page 40) 
Guest, C. R.—Trainee, J. I. Case Co., 10th Ave. & 4th St. W., 
Calgary, Alta., Canada ‘ 


Haag, M. L.—Junior partner, farming, c/o William P. Hinckley, 
Hoven, S. D. 

Hammett, Lyman R.—Student in agricultural engineering, Universi- 
ty of Georgia, Athens, Ga. (Mail) Box 163, Griggs Hall 

Harms, H. F.—Agricultural representative, British Columbia Elec- 
tric Co., Ltd. (Mail) 2580 Roseberry Ave., West Vancouver, B. C., 
Canada 


Head, Glenn D., Jr—Design engineer, John Deere Des Moines 
Whks., Des Moines, Iowa. (Mail) 4027 6th Ave. 


Heller, Raymond H.—Experimental engineer, John Deere Dubuque 
Tractor Wks., Dubuque, Iowa. (Mail) 2064 Broadlawn Rd. 


Henderson, Paul H., Jr.—Assistant in managing farm, 331 West 
Main St., Halls, Tenn. 


RELIABLE PERFORMANCE * COMPETITIVELY PRICED 


Bendix-Pacific makes use of seamless tubing and advanced manufac- 
turing techniques in the production of this line of hydraulic cylinders 
for agricultural use. They are precision engineered for reliable opera- 
tion and meet the specifications of the farm equipment industry. 
These cylinders, which are being used by several tractor manutac- 
turers, are lighter in weight—simpler in design—which materially aids 
in the lifting, handling and attaching required in their use. The 
heads can be rotated to any position, permitting hydraulic connections 
to be made from any side or angle. They can be furnished with me- 


chanical or hydraulic depth stops. 


Detailed information will be gladly furnished on these cylinders and 


other Industrial Hydraulic Equipment on request. 


Bendix-Pacific offers you the benefit of 11 
years’ experience in the design and manu- 
facture of low cost, reliable hydraulic cyl- 
inders of all types. Engineering facilities are 
available to assist with your design require- 
ments or we'll quote to your specifications. 


PACIFIC DIVISION * BENDIX AVIATION CORP 
wonta woLirwoon CALiroRNtA, 
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Hoener, Wm. D.—Field engineer, Purolator Products, Inc. (Mail) 
717 West 46th St., Kansas City, 2, Mo. 


Hoh, David H. C.—P. O. Box 565, Iowa City, lowa 


Holmquist, Nils T.—Chief engineer, Swedish Government Re- 
search Institute for Farm Buildings, Kyrkogatan 2, Lund, Sweden. 


Ibrahim, A. Aly—Graduate student in agricultural engineering, 
Iowa State College, Ames, Iowa 


Imperial, Leonard J.—In charge of research and development, 
Valves and Presses, Delaware, Ohio 


Isaacs, Gerald W.—Instructor in agricultural engineering, Purdue 
University, Lafayette, Ind. 


Jacobs, W. R—Manager of wheat ranch, c/o J. W. Stine, Connell, 
Wash. 


Johnson, William H.—Assistant agricultural engineer, Ohio Agri- 
cultural Experiment Sta. (Mail) Ives Hall, Ohio State University 
Columbus, Ohio 


Jones, Freeland—Farm manager, Gray Stone Farm. (Mail) R. R. 7, 
Bangor, Maine 

Kemppainen, Walter R.—Field instructor, 
Dearborn Motors Corp., Detroit, Mich. (Mail) 
1712 Tyler Ave. 


Kittle, H. E.—Assistant instrument man, 
Prairie Farm Rehabilitation Act. (Mail) Myrtle 
Hotel, Bow Island, Alta, Canada 


Kliever, Waldo H.—Director of research, 
Minneapolis-Honeywell Regulator Co. 2753 
Fourth Ave., S., Minneapolis, Minn. 


Kollmayr, William R.—Director service 
representative, New Jersey Power & Light Co., 
9 W. Blackwell St., Dover, N. J. 


Kromer, O. W.—Owner and engineer, O. 
W. Kromer Co., 1120 Emerson Ave., N., Min- 
neapolis, Minn. 

Livingston, James K.—Agricultural engi- 
neer, Soil Conservation Service, USDA. (Mail) 
302 New Second St., Natchitoches, La. 

Lund, Carl M.—Supervisor of service, At- 
lanta Branch, J. I. Case Co. (Mail) 705 Uni- 
versity Ave., S. W., Apartment 7, Atlanta, Ga. 


Maclaren, J. H., Jr.—Sales and service man- 
ager, tractor and implement div., Ford Motor 
Co. of Canada, Windsor, Ont., Canada. (Mail) 
1209 Kildare Rd. 

Maxwell, Noel R.—Assistant superinten- 
tendent, Chapman Chemicals, Ltd., 1040 Lynn 
Ave., Winnipeg, Man., Canada 


Moore, Dale R.—Junior experimental en- 
gineer, Oliver Corp., Springfield, Ohio. (Mail) 
629 E. High St. 

Norby, Loren H.—Laboratory testing, John 
Deere Dubuque Tractor Wks., Dubuque, Iowa. 
(Mail) 1387 Delhi 


Oatney, R. D.—Engineer, Franklin Soil 
Conservation District. (Mail) Pleasantville, 
Ohio 

O’Brien, W. E.—Engineer in agricultural 
engineering, University of Saskatchewan, Sas- 
katoon, Sask., Canada. (Mail) 1118 College 
Dr. 

Pasturczak, F. Stanley—Experimental de- 
sign engineer, John Deere Harvester Wks, East 
Moline, Ill. 

Patronsky, Richard J].—Agricultural engi- 
neer (drainage), Soil Conservation Service, 
USDA. (Mail) 66 E. Frambes Ave., Columbus, 
Ohio. 

Penfold, Ronald E.—Product engineer, In- 
ternational Harvester Co. of Canada, Hami'- 
ton Works, Hamilton, Ont., Canada 

Phillips, Dean O.—Chief engineer, Engine 
Parts Mfg. Co., 1360 W. Ninth St., Clev- 
land 13, Ohio 

Pistilli, August D.—Graduate assistant i 
agricultural engineering, Cornell University, 
Ithaca, N. Y. 

Randolph, Geo. G.—Utilization enginee-, 
Tallahatchie Valley Electric Power Assn., Bate - 
ville, Miss. 

Rapp, Egon—Instructor in agricultural e:- 
gineering, Agricultural and Homemaking 
School, Brandon, Man., Canada 


Reeves, Beverly G.—Farmer, R.. R. 4, Ab'- 
lene, Tex. (Continued on page 44) 
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IL. THE HEART of the Florida ever- 
glades these stubborn palmettos grow 
shoulder-high—too tough a growth for 
ordinary cutting methods. Hilliard 
Brothers, of Hendry County, Florida, 
solved the problem of turning this 
land into pasture with a heavy-duty, 
drum-type brush cutter hitched to a 
“Caterpillar” Diesel D7 —riding down 
the heavy stand at the rate of 28 to 
30 acres per day. Here, as everywhere, 
“Caterpillar” Diesel power is the low- 
cost answer to a tough land improve- 
ment problem. 

Five sizes of “Caterpillar” Diesel 
Tractors and a complete line of Diesel 


CATERPILLAR 


CATER 


TRACTOR 


engines, motor graders and earthmoving 
equipment, provide economical power 
for a wide range of uses. A world-wide 
organization of “Caterpillar” Dealers 
provides skilled service and factory- 
made replacement parts within easy 
reach of job locations. This dealer or- 
ganization is as much a part of 
“Caterpillar” Diesels as their long life 
and economy of operation. 

Versatility, long life, low-cost power 
and outstanding dealer service are only 
a few of the many features that keep 
“Caterpillar” Diesel equipment top 
choice on farm improvement work 
everywhere. 


CO., PEORIA, ILL. 


PILLAR 


REG. UU. S PAT. OFF. 


DIESEL ENGINES * TRACTORS © MOTOR GRADERS * EARTHMOVING EQUIPMENT 
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SERVES YOU 


Galvanizing (Zinc-Coating) guards the farm .  . protects 
property . . saves money. For as long as iron or steel is coated 
with Zinc, it cannot rust! Heavier coatings give longer protec- 
tion. So for long-time, low-cost service, choose galvanized build- 
ing materials and equipment .. . ‘“‘Sealed-in-Zinc’”’ against rust. 
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The "Seal of Quality alvanized sheets. . 
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FREE BOOKLETS 


Fully illustrated and packed with practical infor- 
mation on galvanized sheets and Metallic Zinc 
Paint. Send for these free booklets, today/ 


Be 
\\VE tee 
aed 


Woe 


lTAMERICAN ZINC INSTITUTE 
1 35 East Wacker Drive, Chicago 1, til. Rm. 2602 


| Send me without cost or obligation the illustrated booklets I have checked. 
0 Repair Manual on Galvanized Roofing and Siding 

| 0 Facts about Galvanized Sheets 
0 Use of Metallic Zinc Paint to Protect Metal Surfaces 


Name_____ 
{ Address________ 


—State 


I Town____ 
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Applicants for Membership 


(Continued on page 42) 


Rhodes, H. G.—Teacher of farm machinery, Ashwood Area Voca- 
tional Farm and Home School, Bishopville, S$. C. (Mail) R. R. 3 


Rice, Tunis F.—Assistant district service supervisor, International 
Harvester Co. (Mail) 315 W. Genesee Ave., Saginaw, Mich. 


Riecken, Robert J.—Agricultural engineer, Lands Branch, Saskatc'- 
ewan Department of Agriculture. (Mail) 850 University Dr., Saskatoon, 
Sask., Canada 


Ritchie, De Vere, Jr.—Tractor works, International Harvester C.., 
Chicago, Ill. (Mail) 6342 S. Sacramento Ave. 


Schrunk, John F.—Teaching and research in agricultural enginecr- 
ing, University of Nebraska, Lincoln, Nebr. 


Scofield, Francis—Chemist, National Paint, Varnish, and Lacquer 
Assn., 1500 Rhode Island Ave., N. W., Washington 5, D. C. 


Scott, E. B.—Division manager of agricultural sales, Public Service 
Co. of Northern Ill. (Mail) 32 Cass St., Joliet, Ill. 


Sharpe, John C.—Salesman, Charlotte Farm Equipment Co., Char- 
lotte, N. C. (Mail) 2300 N. Tryon St. 


Svensson, Karl-Ake—Research engineer, Swedish Institute of Ag- 
ricultural Engineering, Uppsala 7, Sweden 


Talbott, William G.—Junior project engineer, Dearborn Motors 
Corp., Detroit, Mich. (Mail) 93 Seward Ave. 


Taup, Milton J.—District manager, Vickers, Inc., 2400 W. Madi- 
son St., Chicago 12, Il. 


Thomas, David E., Jr.—Junior engineer, Hertzler & Zook Co., 
Belleville, Pa. 


Townsend, Vernon T.—Junction City Implement Co., P. O. Box 66, 
Junction City, Ore. 


Turner, W. J.—Research assistant in agricultural engineering, Cor- 
nell University, Ithaca, N. Y. 


Tyson, Stephen E., Jr.—Serviceman, Allis-Chalmers Mfg. Co. (Mail) 
2005 Ashland Ave., Charlotte, N. C. 


Walker, Darrell W.—Service manager, Northwest Tractor & Equip- 
ment Co., Inc., 419 North Sth St., Minneapolis, Minn. 


Williamson, Leslie H.—Assistant engineer in design, Hocking Val- 
ley Mfg. Co. (Mail) 150 W. Norwich Ave. 


Wilson, Raymond W.—Junior project engineer (research), Dear- 
born Motors Corp. (Mail) 2441 Shevlin, Ferndale 20, Mich. 


Woodson, Watkins W.—Agricultural engineer, Rural Electrification 
Adm., USDA. (Mail) R. R. 1, Box 114 A, Hyattsville, Md. 
TRANSFER OF GRADE 


Dale, Alvin C.—Research assistant professor of agricultural engi- 
neering, Iowa State College, Ames, Iowa. (Junior Member to Member) 


Johnson, William H.—Instructor in agricultural engineering, State 
College of Washington, Pullman,. Wash. (Mail) 206 Agricultural En- 
gineering Bldg. (Junior Member to Member) 


PROFESSIONAL DIRECTORY 


AUNNUUUVOEUIONGALUSURUEULATAU. USUAL 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Consultants on product development, designs, research, 
market research, public relations 


FELLOW A.S.A.E. Suite 4300, Board of Trade Bidg 
MEMBER 8.A.E. Telephone: Harrison 0723 Chicago 4, Illinois 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 


RATES: Announcements under the heading ‘‘Professional Directory’’ iD 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 


mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 
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... and remember 


with the 


you can mow, chop and load, 
in one operation, over 200 tons 
of grass silage a day 


you can cut corn of any height, 
chop and load it into wagons, 
all in one operation. 


One man, with the FOX, can 
pick up, chop and load, ready 
for the mow or stack, 2 tons 
of dry hay in 12 minutes. 


@ Here is the machine you have been waiting for! A machine you can 
depend on to finish the job without annoying delays due to repeated 
failures in the field. 


When you own a Fox Forage Master, you own the leader in the field. The 
Fox is backed by 14 years of field-proven, trouble-free performance. 


Look at the construction of the Fox! Strength in its essential parts! Capacity 
enough for the largest windrow or heaviest row crop! Safety such as only 


the Fox cutting principle can provide! That’s why you can depend on the 
Fox to finish the job. 


Take the Fox out into the field! Watch how the windrowed hay goes into 
the machine in an unbroken ribbon and comes out in a steady stream. 
Notice how easily it rolls. This is the machine you have been waiting for! 


The Fox Crop Blower is a worthy partner to the Fox Forage Master. It 
stands head and shoulders above every other crop blower on the market. 
For a real job of forage harvesting or hay chopping, insist on complete 
FOX equipment. 


Write today for the full story of the Fox Forage Master. 


FOX RIVER TRACTOR COMPANY 


Pioneers of Modern Forage Harvesting 


119 N. RANKIN STREET 


APPLETON FeXx WISCONSIN 


REMEMBER . . . When you pick Fox, you pick a Leader! ... 
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® Heavy-Duty, long term service... 

® Weather-proof, automatic cooling . . . 

® Foolproof lubrication . . . 

® Quick, sure-fire starting in any climate, 
at any season... 

® Full load power delivery on a continuous 


service basis if that's what the job calls” 


ee 
® Light weight and extreme compactness... 
® Broad-range power adaptability . . . 
® Top economy and operating efficiency . . . 
® Ready availability of parts and service 
if and when needed... 
© Popular and enthusiastic recognition and 
endorsement in all fields of engine power 
service... 
Your choice of power to fit the machine 
and the job in 4-cycle single cylinder, 
2-cylinder and 4-cylinder engines, in a 
power range from 2 to 30 hp. 
Let us supply you with full details, 
including engineering data apply- 
ing to your specific power problems. 


ISCONSIN MOTOR CORPORATION 


viders of Heavy-Duty Air-Cooled Engines 


id's: Largest | 


Two Cylinder, 
7 to 13 hp. 


V-type 4-cylinder, 
15 to 30 hp. 


MILWAUKEE 14, WISCONSIN: 


ieee. 
ES 


for 


SPRAYERS *» WAGONS 
¢ TRAILERS *« SCOOPS 
¢DRILLS using 5.50, 6.00 
and 6.50 x 16 PNEU- 
MATIC TIRES 


5 BOLT—5'.” BOLT CIRCLE 
16 x 4.50” E WHEEL 


By Using » O 


4715 HUB ASSEMBLY 
5—3965 STUDS 
5—3638 NUTS 

1—09195 CUP 

1—14276 CUP 


NEWS FROM ADVERTISERS 


New Products and Literature and Business Changes 
Announced by AGRICULTURAL ENGINEERING Advertisers 


“Facts About Douglas Fir Plywood’ is a new booklet published 
by the Douglas Fir Plywood Assn., reporting on volume, trends, and 
activities in the industry. 

Achieving a 70 per cent production increase since the end of the 
war, the expanded Douglas fir plywood industry will manufacture a 
record two billion square feet of panels in 1948 to supply unprc- 
cedented demand for plywood in construction and industry. 

Under the new U. S. Commercial Standard CS45-48 (grading rules) 
effective Nov. 1, new grades are being introduced to meet express 
building needs, a new simplified system of grade identification has beca 
adopted and performance requirements for exterior (waterproof) ply- 
wood have been made more rigid than ever. 

The booklet records that 66 per cent of plywood is produced with 
one side only of high quality veneer with the back of economical, lower 
quality wood as “experience has shown that in the great bulk of ply- 
wood uses, only one face of the panel is exposed.” 

The booklet is concluded with a review of “what's ahead in ply- 
wood.” Here, briefly, is the six-point program: 

1 Continued increased production with a higher proportion of the 
exterior type all-purpose material. 

2 Constant betterment of product. 

3 Continued sale of a high proportion of plywood through dis- 
tributors and dealers, and continued supply of industrial users. 

4 Conservation of the natural resource, timber, through ever higher 
utilization of raw material. 

5 Continued product research. 

6 Continued aggressive promotion of Douglas fir plywood, now a 
basic building commodity. . 

A copy of the 24-page facts booklet will be furnished free upon 
request to Douglas Fir Plywood Assn., Tacoma 2, Wash. 


Massey-Harris’ new four-color tractor catalog covers their complete 
line-up of six basic tractor models in five power sizes ranging from the 
one-plow “Pony”, through the two-plow up to the heavy power- 
packed four-five plow. Of special interest is Massey Harris’ newest 
model two-plow “22” tractor, featuring Depth-o-matic system with fast- 
working attachments and trigger-latch hookup. Special equipment and 
attachments for various field operations are explained in relation to 
tractor power class. Specification outlines cover each Massey-Harris 
tractor in relation to regular equipment — engine, rating, etc. 


Westinghouse Electric Corp. recently issued a new booklet “How to 
Apply Motors and Controls to Farm Jobs,’’ as an addition to its appli- 
cation data series on ‘Productive Power on the Farm.” Copies are 
available from dealers and the Rural Electrification Department of the 
Company, Pittsburgh, Pa. 


John Deere Diesel Tractor. Production of the most powerful 
tractor ever built by John Deere—the new Model “R” Diesel — is 
under way at the John Deere Tractor Works in Waterloo, Iowa. Built 
to match the needs of large-acreage farmers throughout the country, 
this new wheel-type tractor represents 12 years of designing, develop 
ing, and testing under severe field conditions. Power to handle four 
or five-bottom plows, diesel fuel economy, and extreme simplicity made 
possible by two-cylinder engine design, are its outstanding advantages. 
The Model “R” has John Deere hydraulic Powr-Trol for control of 
heavy implements. Both Powr-Trol and the power shaft are controlled 
by an independent clutch for continuous operation when desired. Speeds 
range from a low of approximately 2 mph to nearly 11.5 mph for trans- 
porting. An auxiliary two-cylinder engine provides easy starting. Other 
features include deep-cushion seat, step-up platform, unobstructed vicw, 
foot-operated differential brakes, and balanced weight with a highly- 
efficient steering mechanism. 


FRENCH & HECHT x @ 


14136A 
CONE 


91-45 GROUP 


and STANDARD 
15%” SAE 1045 COLD 
ROLLED CENTERLESS 
GROUND SPINDLES 
Complete Information on Request 


omeinetiaa ys: | -.Seiiale 2 daca 


New John Deere Model “MT” tractor pulling two-row stalk cutter 
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Gone forever—1]/, hours of needless, tiresome, 
e back-breaking drudgery! In its place, Mr. Buescher 
has gained extra time to do all his chores even bet- 
ter. That extra time plus Jamesway equipment means 
higher production — bigger profits! 
t “I save up to 30 minutes a day with Jamesway 
stalls and stanchions,” Mr. Buescher says. “I save 
an hour with my Jamesway water cups. Add to that 
the time I save with Jamesway ventilation and other 


amesway Equipment 


REG v.S. PAT OFS. 


ES 17, HOURS 


EVERY DAY ... INCREASES MILK 10% 


Says Ignatz Buescher, Venedy, Ill., farmer 


equipment and you can see how I have cut my 
chores 11/, hours. My herd is easier to handle and 
my milk check has increased 10%.” 


Now’s the time for you, too, to modernize with 
Jamesway! Drudgery is expensive! Don't let it rob 
you of precious time and money. Jamesway equip- 
ment costs surprisingly little. Lasts for years and i 
years. See your dealer. For literature, write James 
Mfg. Co., Fort Atkinson, Wis., Dept. A-149 


n Ignatz Buescher, right, tells Jim Batton of Mascoutah Equipment Co., how Jamesway water cups have increased milk production. 


% 5 See Sey ee 
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day with James- utes a day with 


The World's Largest 
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Save an hour a Save up to 30 Min. Save up to 40 min- Save time and feed 
CT] utes a day with withJamesway ‘‘Pork DEALER 
way barn cleaner. Jamesway water cups. Jamesway feed truck. Maker"’ hog feeders. a 


Ft. Atkinson, Wis. 


fer mare James Mfg. Co. Let 
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Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seck- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society, 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Norte: In this Bulletin the following listings still current and previ- 
ously reported are not repeated in detail. For further information see 
the issue of AGRICULTURAL ENGINEERING indicated. 


Positions OPEN: 1948, APRIL—O-612, 615. JULY—O-624, 627, 
629, 630. SEPTEMBER—O-641. OCTOBER—O-643, 648. NOVEM. 
BER—O-650, 651, 652, 653. 


PosiITIONS WANTED: 1948 MARCH—W-146. APRIL—W-158. 
MAY—W-169. AUGUST—W-184, 189. OCTOBER—W-194. NOVEM. 
BER—W-196, 197, 198, 199, 200, 201, 202, 203, 204. DECEMBER— 
W-205, 206, 207, 208, 209. 


NEW POSITIONS OPEN 


FIELD SERVICE men (2) to handle field service problems and con- 
duct schools for dealer personnel, as representatives of Michigan area 
distributor for Ford tractors and Dearborn equipment. Prefer recent 
graduate in agricultural engineering, or equivalent. Farm background; 
actual experience in operation or service of a variety of modern farm 
field implements; and teaching experience desirable. Should be able to 
meet and work smoothly with other company personnel, dealers, and 
farmers. Location and travel in Michigan. Young and growing or- 
ganization of young men, with growing business, offers excellent oppor- 
tunity for man adapted to farm equipment distributing business. Age 
22-30. Salary open. O-654 


AGRICULTURAL ENGINEER to assist chief engineer in the de- 
sign and layout of prefabricated metal farm buildings. Graduate with 
BS deg in agricultural engineering or equivalent preferred. Recent 
graduate acceptable if able to qualify for state license in civil engi- 
neering. Should be able to work with others in the organization. Oppor- 
tunity up to individual. Salary open. O-655 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


P NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER desires work in power and machinery 
field, preferably in design, development, or research with private com- 
pany. Major technical interest is in internal combustion engines; sec- 
ond interest in power operated farm equipment. BS deg in agricultural 
engineering, Ohio State University expected March 1949. Farm back- 
ground. Training in operation and maintenance of heavy equipment and 
internal combustion engines in Corps of Engineers. War service 23 mo, 
including commissioned service as company commander. Student assist- 
ant in chemistry, University Research Foundation, 2 yr. No disability. 
Available April 1. Single. Age 22. Salary open. W-211 


only $1.60 


AGRICULTURAL ENGINEER desires work in land drainage and 
operation of ditchers. BS deg in agricultural engineering, Macdonald 
College, 1948. Assistant agricultural engineer, Nova Scotia department 
of agriculture, 18 mo. Operating own drainage business, 7 mo. No disa- 
bility. Available as soon as visa can be obtained. Single. Age 24. 
Salary $2600. W-212 


AGRICULTURAL ENGINEER desires development and _ research 
work in farm structures, with private company. BS deg in agricultural 
engineering, University of Georgia, 1947. MS deg in agricultural engi- 
neering expected February 1949, University of Illinois. Research in farm 
structures half time, 1% yr, University of Illinois. War service in Army, 
23 mo. No disability. Available February 7. Single. Age 24. Salary 
open. W-213 


4 The ONLY binder that 

opens flat as a bound book! 
Made of durable imitation leather, 
nicely stamped on front cover and back- 
bone, with name of journal and year 
and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do-your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


AGRICULTURAL ENGINEER desires design, development or re- 
search work in farm structures or power and machinery field, with pri- 
vate company or government agency. BS deg in agricultural engineering 
expected in February, University of Maine. General farming background. 
Three summers experience as a construction carpenter. War service in 
Navy, 1 yr. No disability. Available February 15. Married. Age 26. 
Salary open. W-214 


¢ . 
eeneeaeceseeeesees MAIL COUPON TODAY Beucessceecessecne 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


AGRICULTURAL ENGINEER desires research, development, 0 
service work in power and machinery; or research or project engineer- 
ing in the soil and water field. BS deg in agricultural engineering, South 
Dakota State College, 1947. Service engineer for farm equipment manu- 
facturer, 4 mo; farming, 5 yr. No disability. Available January 15. 
Married. Age 28. Salary open. W-215 


Mail Post Pat .ccccecocoee ..binders for Agricultural 


Engineering fOt Yeats cccccceocccemne Fe FN ES SEE 
Will remit in 10 days 01 or return yer aay callect. 


AGRICULTURAL ENGINEER desires design, development, or séI- 
vice work in soil and water or farm structures field. BS deg in agricul- 
ture, 1948, University of Florida; major in agricultural engineering with 
emphasis on irrigation and drainage. Mechanics helper 6 mo since 
graduation. War service in Coast Artillery. Disability 10 per cent due 
to service injury to left lung. Condition improving. Available April 
15. Single. Age 25. Salary $2700. W-216 
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AGRICULTURAL ENGINEERING for January, 1949 
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